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ADVERTISEMENT. 

The  merits  ofKLAPRO  TH,  in  Chemical  Ana^ 
lyfisj  are  fo  eminently  ejtahlijiied  with  men  qf 
fcience  throughout  Europe j  that  it  would  feem  im- 
proper to  enlarge  on  the  moft  confummate  Jkill  and  ^ 
accuracy  with  which  he  perfomied  his  experiments^ 
as  well  as  on  his  laudable  candour  injiating  their 
refults. 

On  this  conjiderationy  it  is  hoped  that  the  tranf- 
lation  of  his  Analytico-chemical  Eflays,  SHc.  which 
is  here  offered  to  the  patronage  of  the  Englijh 
ChemiJiSy  will  meet  with  their  kind  approbation. — 
//  may  be  neceffary  to  addy  that  all  the  Eflays  of 
the  Author  relating  to  this  fuhjecl,  and  which^  in 
the  German  original^  were  publijiied  in  two  volur)\es^ 
arCyfor  the  accommodation  of  thepublicy  comprix- 
ed  in  this  fitigle  Volume. 

« 

Whenever  Mr.  Klaproth,  as  he  has  given  hopes 

to  the  Tranjlatory  Jkall  give  another  collectioii  of 
his  lajt  and  newejl  EjfaySy  th^y  will  be  immediately 
rendered  into  EngUJIi^ 

t5*  If  fome  typographical  error  Sy  and  a  few  other  mijlakes 
which  unfortunately  have  efcaped  the  moji  careful,  attentiony 
Jbould  create  fome  difficulty  in  the  fenfe^  the  reader  if  requefed 
to  refer  to  the  errata  in  the  laji  pa^e. 
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1>REFACE 


or 


THt:  AUtHOn. 


It  has  long  been  my  defign  to  colle6l  iny  Mine- 
ralogico-chemical  EJJaySy  difperled  in  various  books 
and  journals,  and  to  publilh  them,  together  with 
fome  new  Reifearches;  but  want  of  time,  and 
Other  impediments,  have  hitherto  prevented  me 
from  accompliihing  it 

Much  ds  I  wi/hed  to  give  to  my  Analytical 
Inquiries  the  greateft  poflible  degree  of  truth  and 
perfe6lion,  and  thereby  to  fulfil  the  duties  which  the 
t'hemift  owes  to  the  Science  which  he  intends  to 
promote  by  his  writing^,  as  well  as  to  the  Public, 
to  whom  he  offers  the  fruits  of  his  labour;  I  waSj 
neverthelefs,  too  often  under  the  neceflity  of  expe- 
riencing, how  difficult  it  is  to  accomplifh  this 
purpofe. 

Of  the  26  Treatifcs  Contained  in  this^r/?  Vol 
itf  EJfays  tmvards  a  Chemical  Knowledge  of  Mine- 
ral Subjiances*^  the  greater  number  is  here  publifhed 

*  Mr.  kidproib  here  alludes  to  the  publication  of  the  iirft  part 
6i  his  Eflays,  at  Berlin,  1 795,  The  prefent  volume  comprehends 
alfo  the  fecond  part  of  them;  and  what  is  faid  by  the  author,  with 
rcfpeCl  to  tms  laft,  has  been  added  at  the  end  of  this  Preface.— 
Tranfl. 

,  a  3  ^  tov 


Digitized  by 


Googk 


vi  PREFACE- 

for  the  fiift  time.  Each  of  them  behig  uncon- 
nefted  with  the  others,  I  followed  no  particular 
order  with  them  ;  and  I  alfo  difregarded  the  order 
of  publication,  with  refffeft  to  thofe  that  were  be- 
fore publiiJied  feparately.  In  my  operations  with 
the  genus  of  Jihrr-orcs,  I  intended,  for  the  far- 
ther advancement  of  the  fyftematical  part  of 
OryBognofi/y  to  fubjeft  to  analytical  examination, 
not  only  particular  fpecies  and  varieties,  but  en- 
tire gcnufes,  with  their  chief  fpecies.  But  I  was 
foon  convinced,  that  the  execution  of  this  defign 
Mas  impra6licable,  both  on  account  of  the  few 
leifure  hours  which  I  could  coinmand,  and  as,  in 
general,  it  furpafics  the  powers  of  an  individual. 

Having  merely  in  view  the  progrefs  of  Natural 
Science,  founded  on  pure  cvperiencCy  that  is  to 
fa3%  on  plain  ia6\s,  free  from  all  hypothefis,  I  en- 
tertain, on  prcfenting  thefe  labours  to  the  Public, 
the  moft  ardeut  defue  of  feeing  the  words  of 
Bergvmnn*y  '*  AUorxitn  tcfifaviina,  prefer tim  car- 
**  dhialia^  candide  funt  revidenda,''  put  into  prac- 
tice ;  for,  as  this  philofophical  Chcmift  very  pro- 
perly adds:  ''  Plus  vidcnt  oculi^  quam  oculus; 
''  ideoquCj  qu(e  nova  exhihentury  pluribus  tcjiibus 
**  in  divefifis  locis  utillter  co)ifirmari  puto.'' — Being 
thoroughly  convinced  of  my  own  fallibihty, 
I  recommend  this  examination  with  the  greater 


«  Dc  Indagando  Vcro. 
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PREFACE.  vii 

cagernds,  fmce  the  rcfults  of  fevcral  of  my 
experiments,  refpefting  the  conftituent  parts  of 
foffils,  arc,  frequently,  in  ilriking  contradtdion 
to  thofe  given  by  others.  Thus  the  mineralo- 
gical  world  may  be  informed,  on  which  fide  truth, 
ftands,  or  the  leaft  error  occurs ;  and  the  Orycto- 
iogiji  may,  with  greater  certainty  than  before 
could  be  done,  apply  the  data  given  him  to  the 
perfeftion  of  his  art  On  my  part,  I  ihall  always 
receive  with  pleafure  any  well  grounded  correc- 
tion of  my  labours,  and  better  information. 

With  refpeft  to  thofe,  who  may  poffels  patience 
and  inclination  fufficient  to  undertake  a  repe- 
tition of  my  experiments,  I  have  defcribed  every 
particular  management,  as  circumflantially  as 
could  be  done,  confidently  with  keeping  within 
due  bounds  that  polixity  which  is  hardly  ever 
feparable  from  the  narrative  of  chemical  procefTes. 
Thofe  who  are  familiar  with  this  fiibjeft,  will  per- 
ceive my  endeavours  to  reduce  the  analyfis  of 
mineral  bodies  to  methods  which  are  fimple  in 
themfelves,  and  lead  to  refults  that  may  be  de- 
pended on.  Among  others,  I  flatter  myfelf  with 
having  traced  out  a  way  of  analyfing  gemSj  which 
feems  to  deferve  being  followed  by  flcilful  Chemifts. 

A  circumftance,  feemingly  indifferent,  often  pro- 
duces in  chemical  experiments,  as  in  other  invefti- 
gations,  unexpected  confcquences;  which  maybe 
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Yiii  PREFACE. 

prpved  by  comparing  my  former  with  my  tater 
analytical  experiments,  made  with  the  Adaman- 
tine Spar^  and  Circow  (Jargon  of  Ceylon),  which, 
on  this  account,  I  have  placed  next  to  each  other 
in  the  refpective  Treatifes.  Who,  for  example, 
would  have  imagined,  that  the  application  of 
cauftic  alkali  in  the  liquid  liate  fliould  fo  exceed- 
ingly facilitate  the  opening  of  hard  ftony  matter, 
and  remove  the  greateft  part  of  the  difficulties 
wilsh  which  I  had  to  ftruggle,  when  employing  the 
fame  feparating  medium  in  the  dry  ftate  ? 

As  many  perfons  think  that  the  preparation  of 
a  perfeftly  pure  caultic  lye  is  fubjeft  to  more  dif- 
ficulties than  it  really  is,  I  will  here  briefly 
ftate  my  method  of  preparing  it. — I  boil  equal 
par^s  of  purified  fait  of  tartar,  (carbonat  of  pot- 
afl), '  or  vegetable  alkali  prepared  from  tartar)  and 
Carrara  marble,  burnt  to  lime,  with  a  fufficient 
quantity  of  water,  in  a  poHfhed  iron  kettle ;  Iftrain 
the  lye  through  clean  linen,  and,  though  yet  tur- 
bid, reduce  it  by  boiling,  till  it  contain  about  one 
half  of  its  weight  of  cauftic  alkali;  after  which  I 
pafs  it  once  more  through  a  linen-cloth,  and  fet 
it  by  in  a  glafs  bottle.  After  fome  days,  when 
the  lye  has  become  clear  of » itfelf,  by  ftanding,  I 
carefully  pour  it  ottfrom  the  fediment  into  ano- 
ther bottle.  To  convince  myfelf  of  its  purity,'  I 
faturate  part  of  it  withtnuriatic  or  nitric  acid,  eva- 
porate it  to  drynefs,   and  re-dilfolve  it  in  water. 

If 
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PREFACE.  ixf  • 

If  it  be  pure,  no  turbidnefs  wilt  take  place  in  the 
Iblation.  The  quantity  of  cauftic  alkali,  which  this 
lye  contains^  I  afcertain  by  evaporating  a  certain 
weighed  portion  oftlic  lye  to  drynefs,  in  an  evaporat- 
ing difh  of  a  known  weight.  I  alfo  take  care,  inthc 
preparation  of  this  cauftic  lye,  that  the  alkali  he 
not  entirely  deprived  of  carbonic  acid ;  becanfe^ 
i»  that  cafe,  I  can,  with  greater  certainty,  depend 
on  the  total  abfence  of  diffolved  calcareous  earth. 
By  employing  burnt  marble,  or,  in  itsftead,  burnt 
oyfter-lhells,  I  avoid  the  ufual  contamination  of 
the  cauftic  lye  by  aluminous  earth  ;  becaufe  lime, 
prepared  from  the  common  fpecies  of  lime-ftone, 
is  fddom  entirely  free  from  argil. 

Befides,  the  choice  of  the  veffek  requires  grett 
care.  Since  even  the  beft  porcelain  is  attacked  and 
diffolved  by  ca^iftic  alkali,  I  employ  filvpr,  reduced 
from  miiriat  of  filver,  (florn-tilver),  for  veffels 
appropriated  to  fufion.  This  material,  however, 
Dotwithftanding  its  other  advantages,  is  not  abfo- 
lutely  fi^ee  from  all  inconvenience.  For,  if  the  cru- 
cible made  of  its  has  not  been  prepared  with  every 
poffible  care,  fmall  fcaks  will  detach  from  it, 
which  niingle  with  the  body  to  be  examined,  and 
frequently  occafion  illufive  appearances.  Having 
already  found,  uriexpe6iedly ,  that  even  a  crucible 
made  of  platina  would  nt)t,  as  had  been  wiflied,  re- 
fift  theaftion  of  ignited  cauftic  alkali;  I  imagine 
that  a  crucible  madeof  pure  maflive  gold  would 
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be  the  mod  eligible.  On  this  account,  Profeffor 
Storr  feems  to  be  in  the  tight,  when  he  concludes 
his  PropofalSy  refpeBing  the  examination  of  the 
mixture  ofgems^^  with  the  following  words :  **  The 
difficulties  occurring  in  this  operation  will  the 
fooner  difappear,  if  a  great  amateur  of  gems  fhould 
choofe  to  fpend  the  value  of  fome  thoufand  ducats 
for  their  examination. "  Meanwhile,  I  flatter  my- 
felf  with  having  in  fome  manner  counterafted 
thofe  difficulties;  though  I  was  not  encouraged 
by  fuch  a  high  premium. 

Though  for  the  moft  part  I  have  followed  the 
new  nomenclatiirey  I  have  not  fcrupuloufly  con- 
fined myfelf  to  its  terms  ;  but  have,  for  the  fake 
of  brevity,  now  and  then  ufed  the  denominations, 
Glauber  S'f alt y  Common-falty  Hom-fdver^  Blood" 
li/e,  &c.  as  alfo  the  tenn  mildy ,  in  flead  of  car- 
bonated, in  oppofition  to  cau/iic^.  Speaking  of 
water,  to  avoid  too  frequent  repetitions,  I  have 
moftly  omitted  to  particularize  it  as  dijf tiled.  Thus, 
alfo,  I  have  not  in  every  fingle  inflance  mentioned 
the  edulcoration  of  the  precipitates,  or  refidiies.; 
this  and  fimilar  operations  being  always  under- 
ftood  to  have  been  performed.- 


•  CrrZ/V  Chfmischcs  Journal,  vol.  VI,  lyti.page  227. 

+  The  Tranflator,  however,  has,  for  the  mod  part,  preferred  the 
new  nomenclature^  and  frequently  added  the  former  denominations, 
for  rtfafons  not  neceflary  to  be  particularly  mentioned.-— Tranfl. 

Concerning 


Digitized  by 


Googk 


PREFACE.  xi 


,  Concerning  the  Second  Bart.* 

I  HERE  offer  to  the  chemical  and  mineralogical 
public  the  fecond  volume  of  my  Effays,  Sec.  ani- 
iTiated  by  the  hope,  that  it  will  meet  the  fame 
encouraging  approbation  with  which  the  ^r/i 
has  been  honoured  by  fcientific  men,  whofe  de- 
cifion  in  this  brancli  of  the  Knowledge  of  Nature 
connnands  refpeft. 

The  numbers  of  the  Eflays,  contained  in  this 
volume,  proceed  in  a  continued  feries  with  thofc 
of  the  preceding.  Of  thofe  now  given  ^1797), 
only  a  few  have  been  before  priuted  in  various 
publications,  and  are  here  merely  coUedled. — 
All  the  others  are  entirely  new,  and,  at  prefent, 
publiflied  for  the  firft  time. 

As  thefe  elfays  were  the  fruit  of  my  leifure  hours 
only,  fcveral  of  them  have  not  arrived  at  that  de- 
gree of  peifc6lion,  to  which,  perhaps,  they  might 


♦  This  is  the  Preface  to  Mr.  Klaprotb*s  fecond  volume  of  the 
German  Edition ;  and  the  words.  Part  i.  and  Part  ,ii.  have 
been  defigncdly  inferted  in  the  following  Table  of  Contents  ;  the 
better  to  diftinguifh  the  iirft  26  Eflays  belonging  to  the  fiHl  volume 
from  the  remaining  eflays,  publiihed  in  the  fecond  volume  of  the 
original. 

have 
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have  approached,  if-  the  ufual  avocations  of*  tny 
duties  had  permitted  me  to  perform  them  with 
greater  convenience  and  opportunity. 

In  this  refpeft  I  eameftly  wifli,  that,  for  th^ 
advancement  of  the  fcience,  the  ckemico-analiftical 
refearches  publiihed  in  this  fecond  volume  may 
Ihare  the  fame  good  fortune  with  thofe  of  the  firft : 
r— I  mean  to  fay,  that  they  may  be  examined,  cor- 
roded, and  farther  purfued  by  expert  Chemifts. 


M.  H.  KLAPROTH. 
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I 

EXPERIMENTS 

ON   THS 

Habitudes  of*  various  spegie3 

OF 

StO^tks  AislD  EARTHS 

> 

FIRE  OF"  A  PORCELAIN-FURNACE. 

J\  Scientific  enquiry  into  that  clafs  of  natural  bodies, 
which  belong  to  the  mineral  kingdom y  includes  a'  number  of 
particulars^  which  it  is  neceffary  to  unite,  in  order  to  ob- 
tain a  conaplete  knowledge  of  the  fubjeft. 

Thcfe  are : 

1.  Their  ^/fl!^»£^/f  fituation*:  and 

2.  Their  external  cbaraSfertftic  marks :  which  both  together 
conftitute  tlieir  natural  hiftory, 

.  3*  The  experiments  relating  to  the  pbyJUal  properties  and 
powers  of  bodies  in  an  undecompofed  flate.  Such  are : 
their  fpecific  gravity,  elafticity,  magnetic  attradlion, 
the  phenomena  exhibited  by  them  with  regard  to  light, 
and  the  like* 

4.  Their  halntudes  or  changes  in  the  fire  i  and 

5.  Their  chemical  conftituent  parts. 

*  Wifnet^  who  introduced  th^  expr^iTioii  Geignojy^  under/lands 
by  it  a  general  acf|uaintance  with  the  folid  pans  of  our  globe, 
the  various  fituations  or  beds  of  foCils,  and  their  reciprocal  rela. 
dons  to  each  other.  Thus  he  diflinguilhes  geognofy  from  mine^ 
fal9gkal  ifgraflyf  which  only  treats  of  the  native  places  of  fof- 
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t  I.  Habitudes  qf  Stones  and  Earths 

As  to  the  babttudis  of  minerals  in  firty  they  iiideed  be- 
long to  the  cbimicgl  part  of  natural  fcience ;  but  fo  far  only, 
as  their  conftituenc  parts,  or  their  proportions  to  each  other» 
are  made  to  fuffer  an  alteration  by  this  agent.  Therefore, 
the  phenomena,  which  uke  place  on  waroyng  or  heating, 
without  producing  a  lading  change  in  the  chemical  mixture 
of  the  conftituent  parts,  do  not  belong  to  this,  but  to  its 
phffical  part.  Thus,  for  tnftance,  the  power  of  attrafting 
and  repelling  light  bodies,  excited  in  Tourmalint  by  warm- 
ing it,  ilbould  only  ht  reckoned  among  its  phyfical  proper- 
ties; but,  on  the  contrary,  the  phofphorefcence  of  the 
Fluor-fpar  and  the  Apatite^  though  but  moderately  heated, 
already  efFe£l  fome  alteration  in  the  natural  chemical  pi<H 
portion  of  their  conftituent  parts. 

Though  feveral  induftrious  naturalifts  have  examined  vari- 
ous fpecies  of  earths  and  -ftones  merely  by  fire,  few  of 
them^  however,  have  fiimiihed  JimpU  fa^s  or  ij^inunts. 
Some,  as  Pptt  and  GelUrty  according  to  their  particular 
purpofes,  have  directed  their  attention  more  to  the  produds 
of  fufion,  in  compofitions  of  their  own  making,  than  to 
the  mere  habitudes  of  the  fimple  foflils.  Others,  IfArcit 
ibr  inftamce,  have  indeed  had  regard  to  this  laft  ctreunv 
fiance ;  but  they  have  mifled  their  end,  at  leaft  for  the 
greatefl  part,  1>y  expofing  the  body  under  trial  to  fire  in  im- 
mediate conta&  with  argilbceous  crucibles.  For,  the  re- 
fults  could  not  fail  to  be  fiUfe  in  moft  cafes,  on  account  of 
the  aluminous,  earth  fcooi  the  corroded  imis  of  the  crucibk 
mingling  with  the  fubftan(»  of  the  experiment. 

Sd/fiu-  as  I  know,  Mr«  GirixcrJi^  ia  the  only  cbemift, 
who,  in  his  valuable  experiments  concerning  the  hakt* 


•  Girhdrd*s  yei^ktinerGt/dfUlm  (ks  Mit^r^ff^ich,   a  Virf. 
Berlin,  i7ti*Sa— -Vol.  11.  j  a.  page  ft-^44* 

tudes 


Digitized  by 


Googk 


im  P&rcelain^Fire.  t  ^g 

mdcs  f>r  £pdUs  in  tb»  fire,  1m  paid  due  i^temic^  t^^  01^ 
ture  of  the  v^flUs;  aad  )u<^  commiKUcaMd  tme  rffiik^  Wr 
caiife  in  bis  operations  be  empjoyed  crucible^  of  cWwnwtt 
befides  thofe  manufa&ured  of  clay  and  chalk. 

The  refifths  of  my  experiments  on  die  eSeft»  prodHC^i 
by  fir?  oa  tariotif  %«cies  of  ftones  and  eartibs,  which.  I  am 
now  about  ta  glye^  may  ferve  to  confirm.  firvenUy  and  10 
feme  refpedb  be  confidered  as  a  continiiation  of  thofe  of 
Girbard* 

\Vhen  fpeaking  of  the  experiments  on  fufion  mside  bjr 
the  above  mentioned  naturalifts,  as  well  as  of  my  own,  the 
mere  adion  of  common  fire  in  wind  and  porcelain-furnaces  is 
underftood*  Hence,  neither  dioptrical  and  catoptrical  expe* 
riments  belong  to  thi$  inveftigation ;  nor  thofe,  which  fe« 
vera!  philofophers  have  made  by  ftrengthening  the  fire  by 
means  of  WLf^stk  gm,  Fqt^  howioevcr  valuablei  the  latter 
are  in  other  refpeda,  I  «m  iocltned  U>  tbinb^  that  in  a  mim^ 
ralogical  viewt  ^^  aStion  of  violenft  ignition  fiiBeiWiKl  by 
oQcygen  gas  is  not  a  coftvtnient  method  fear  ^^eitaining  th^ 
relative  habitudes  of  minerals  in  the  firix 

To  be  enabled  to  draw  juft  conclufions  from  experiments 
of  this  kind,  it  is  neccllary  that  they  be  all  performed  with 
the  moft  equal,  degree  of  heat.  This  advantage  ,waa  af% 
forded  to  me  by  the  furnaces  of  the  Royal  Porcelain-manu** 
fe^ory  (at  Berlin  j^  h)to  which  the  foiEls,  ready  prepared  Ibf 
this  tri4l.  Were  put  -,  together  with  the  porcelain,  fubjeded 
to  final  baking. 

~  '^F  ^sperHneflrS  CO*  De*  perKM^mev  uv  enarcoai  cruciDies,  a 
ayjjtj  was  made  in  a  thick  fragment  of  welUburoed  char'* 
9oal,  of  a  volume  anfwering  the  fize  of  the.  fo^.  This 
^i^g  put  in,  th»  eai^icy  was  clofbd  with  ».chaK:oftl  ft»pper  > 
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4  I.  HabUade^  (^Stme?umd  Earths 

alftef ^^^Idh'  Aie ^ bhftrioalljcfijdftle'  Ws^^^Jitted  into  knottier 
tJl^cibfejteade HSP%i^ked^ayi  and  this  laft  well  joined' wiA 
its  c6Ver  by  luting.  •    '  '  » 

In  order  tp  make  comparative  experiments,  I  placed  ano»». 
Ihei*  qilttidty  bf  each  fcfffil  immediately  in  a  crucible'^ade 
dfclay  urimixed'with'iron/-  After  the  cbferhadbeeflJitrf 
on,' tt^was  exj^fod  to  the*  fame  irtt^nfity  of^  beat.  ^ "   "i  -    ' 

In  every  cafe  where  the  lofs  of  weight  could  be  ^fccr- 
tained  with  fome  degree  of  certainty,  I  have  always  men- 
tioned it.         •!'•        ">'-'       ^'i  ■'  '    '    ■  -      —         .-i  •  .'         -        , 

^i  .'1.        ■  .  .':j'v>*.   J  ',.      '   : .      . '     '-  . . :     ...  a    T      !  "       .  'r. 

'  I— p— 1^^,^ 

.•  .    :.    •     i.  ir  - '    :.•-         .        -.  '  L 


'^o.  I.  A0ULAR1A  i  from  Mount  it.  jGottbard. 


.  tf)  lit  ths^ ^cbar€oah<rmbk'^y  a  'colourlefs  gla£i,  clear  in 
itsiifhbftance^'bot.  quite  Yull  of  very  finaU  fisodi-bubbks. 
Qn  das  account  it  appears  of  a  grey ifli-wiiitC}  and. exhibits 
iu>  yitieous  fpllntery  fra&ure,  but  a  minutt  oonchoidal^ 
with  very  fine  pores..  i  \.     -    .. 

b)  In  the  clay'Crucible.     The  fame.        , 

3^-^*'     '  No.  2.  Wh'ite  ALABASTER. 

^^      ^U     *  tf)  CH.  Cr.  was  rendered  moderately  hard,  white  piaffing 

■\^  into  ttraw-y^llow,  in  fome  places  finely  ftriBake4,  of  a  fine* 

^Pk  *A  grained  earthy  frafiure,  adhering  to  the  tonguej^  and  emit* 

\^    C    ting  an  odour  lik6  that  of  alkaline  fulphuret,— ^Lois  of 

V^i-     weight,  o,s6. 


'y  - 


For  the  fake  of  brevity^  the  CbarcdmUrucihle  is  marked  CH* 
Cr.  and  the  Clay^crvciBU,  CL.  Cr.     ■ 
In  the  (ioit  naiiti»  L.  of  W.  tatnArUfi  tf  ^Migbt. 

I  .  h)CL. 


Digitized  by 


Googk 


No.  3.  AMIANTHUS;  froip  Gre^n^Iand.^ 

a)  CH.  Cr.  A  roundifh  fufcd  fcoria,  of  ..a.  J^i^ty  {Jg??**!, 
grey,  externally  covered  with  fome  fmall  grains  of  iron. 
Fwaurc»4MlU;fifWBljr  poroii^  with  dirpeiTfi^4;ipbi^  J8('?§W 
particles.       ^  .  •  ".  \     .  ;.  .;  ...j  .,; 

b)  CL,  Cr.  Has  i^un  into  a  green ifli^5>jpake  fcoria.  of  a 
fraflure  almoft'  dull.      The   whole  furface  'covcrp^,  with 

cr3rftals  of  a  greeniiK  and  light  brown  colour,  in*  ttip  form 

*    i  ,   *^  •  r*  .  '^  i"  „        '      ','         *  '» ,  > 

of  aelicate  needles,  of  ^  reticular  form.       . 

No.  4.  ASBESTOS^  mountain  gr'den:  (Berg-hdlz;)  frort? 

•      Siberia.    '  -        "<     '  '  '  ^' 

a)'  CH.  Cr.    Unaltered  as  to  %rm,  fimpty  hardened  by 
ignition.'    Its  furfate'  mvefted  \irltK  i'^hi'n   ^edd^fll  t^^^ 
the  edges  bla^kilb^'-'aM  overfa^id  *wi<ifi  flifi^  ekfudeil  grai?ii'bf 
Iron.— L.  of  W;  0,16.     ''    -    ^  '  '^^     ....  oi;/i  ;;..)!.  o 

b)  CL.  Cr.  The  form  likewife  unchanged;  of'a'ligh'tJ 
brown  colour,  ji;endered  verv  hard,  and- covercti  with  fome 
ferruginous  fpots.  ,,^^     ^. 

3W0.  5.  AftBESTUS;  fnm'TabergJ   MJ  (;> 

tf)'CH.'Cr.  A  light-gref  (hg,  fuf^Mnto  ^ TpMi^^^W^^ 
covered  with  grams  of  h-o^r,- of  a  glittering^  furtketeyarti 
havfng  detached,  'flftring;  laVge  bubHc'.hole^-i.Iu,  df  W: 

N.  6.  BASALT;  a(b-grey^  coarfe-giwieiLv('^wed.  ?>^s 
and,  according  to /f^/r»/r,  GrUnftein;)  Ivom  Hunmbirgy 

mWfcftgothland.'       ;  *  '  /"'   '   ;''     '      •*  *  *> 

tf)  CH.  Or.  Fufed  into  a  doflbpad  gMfl,  of  m  clove- 
brown  colour,   tran^iarcnt  in  'Q>Iihtersy  of  a  large  con- 

B  3  choidat 
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6  I.  HabiHOii  (if  $tme6  <iMl  Earths 

dh6i(ial  frafiure.  Ektemaliy,  partly  glazed  brown^' partly 
inveftcd  with  a  ^W^giAowi  cruft,  and  latge  gtains  of  iton^ 
—L.of  W,  0,06.    ^ 

.  b)  A  folid  black  glafs,  covered  with  a  browh,  fteel-grey, 
Vclnefd  Iron^ruft. 

}{p.  7«  BASALT,  denfe,  columnar ;  from  the  Hafifthergty 
in  the  middle  mountains  of  Bohemia. 

"  a)  CH.  Cr,  Exfernally,  a  compaS  grey  mafs,  richly 
over4ai4  with  pretty  large  grains  of  Iron,  and  in  part  alfo 
covered  with  ^  tombac^brown  ferruginous  cruft.  Its  frac- 
ture of  a  bright  afh-grey,  and  to  appearance  dull  and 
^ftj^yi.  but  if  examined  with  a  lens,  poflefled  of  a  texturo 
Tery  finely  porous,  and  fpongy  throughout ;  and  very  rough 
to^t^ie  itp\. — 1<.  of  W.  0,09.  . 

f>\Ch.  Cr#  A  Wack  denfeglafs,  tninfpju-ent,  and  of  a 
cloye^^brpwn,  19 ,  tl>iii  ipjinters,  of  an  even  or  grofs-con- 
choidal  fra&ure.  At  the  top,  it  exhibits. a  light^brown^ 
^lofly,  and  d^licatejy-flowcred  cruft. 

No;  8.    BASAtT,   denfc,   columnar  j    from  5/%,   in 
Saxony. 

a)  CH.  Or.  A  conpad  mafe,  invefted  at  tfte  top  with 
i:b)apkii)i  gfcy.glaztng,  but,  oxi  the  fides  and  underneath) 
Iw^h  numerous  grains  of  iron^  and  in  part  covered  with  a 
tWUbwr-hiiQwn  irga-cruft.  Jn  fraAuro,  afli-grey,  dull, 
denfe,  fomewhat  fplintery,  in  fome  places  of  a  fpongy  Jcx- 
turc  hardly  diftinguifhable,  and  in  others  exhibiting  clove* 
btown  glofljf  velm**^L*  of  W.  o,^8. 

Ji9$€  I.     Another,   but  fmaller  quantity  of  the  fame  bafalt^ 

treated  in  the  dune  manner,   I  found,  had  the  fame  ex* 

-.     .    tfma)  a])pM«n^at  ^ffA,M^,  imoflia). colour  w«  whitt-grcy ; 

lift  texiurf  was  mojce  denfe,  and  traverfed  by  minute,  blackiih 

vitrepus  veins. 
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N9te  1.  I  put  the  fpeciineii  of  No.  8. «)  a  fecond  time  into  the 
charcoal  crucible^  ^ter  having  fepirated  the  iros-grains. 
It  appeared  afterwards  of  an  amorphous,  and  on  the  upper 
part  confufedly  fibrous  form ;  but  its  fra^re  prefented  a 
darkifli  gre^^  CDrnpafl,  fine-grained,  untraAfparenti  highly 
glittering,  and,  towards  the  fides,  greafy  glofl^  fcoria* 

*)  CL.  Cr,  As  No,  7.  a;. 

No.  9.  BASALT,   largely  perforated,  with  interiperfed) 

fingle,  fmall  grains  of  olivin ;  from  the  ifland  of  Siyi, 

tf 

a)  CH.  Cr.  On  the  fur£ice  overlaid  with  many  grains 
of  iron,  of  a  confiderable  fize.  Fradure  dark  albegrey, 
rery  rugged,  dull,  and  earthy ;  but,  ^viewed  by  a  lens, 
flpongy,  with  fine  pores. — L.  of  W,  c,o8, 

ii%t€.  The  grains  of  iron  being  feparated,  this  mafs  i^s  again 
placed  in  A  line/h  CH.  Cr.  Its  Airface  then  ai&imed  the 
figure  of  vermicularly  twifted  branches,  lying  flat;  fome 
of  which  had  a  copper.red  metallic  luftre.  Its  fracture 
like  No,  8,  note  a. 

h)  CL.  Cr.     The  fame  as  No.  7.  *; 

No.  10.  BASALT,  porphyraceous ;  from  the  new  Cam-^ 
menij  near  Santorini. 

Note.  The  principal  black  shafs  was  a  medium  between  CiVkc^ 
ous  Ihifhis,  ( tiefelfchiefer )  jafper,  and  bafalt*^  withdifle* 
minated  tender,  white,  vitreous  fquares  and  grains. 

a)  CH.  Cr.  Melted  into  a  folid,  blacki(h  glafs ;  whofe 
finagments  were  of  a  yellowish-green,  and  tranfparent.  It 
was  covered  with  a  fteel-grey  ferruginous  cruft,  and  of  a 
glofly,  lar^c  conchoidal  fraaure,— L.  of  W.  6,oi. 

i)  CL.  Cr.  A  compld,  black  glafts  but  rts  fplinters 
dove^brown  and  tranfparent.  FraSiire  of  the  \w^%  tndj 
in  iofont  degr^,  fmooth  conchoidal  form.  Surfoce  invefted 
with  a  bright  brown,  (hining  pellicle. 
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No.  II.  LIGNIFOJIM  ASBESTUS  (Bcrgholz),  brown i 
from  Tyrol. 

a)  CH.  Cr.  Suffered  no  alteration  of  form;  burned 
hard>  and  afTumed  a  grcenifh-brown  furface,  with  a  red  and 
white  inveftmcnt.  Its  edges  foliated  in  lamellae,  (yl^ckifh, 
and  garnilhed  with  extremely  delicate  exfudcd  grains  of  iron, 
fraclare  bright,  fteel-grey,  and  glittering.-r-L*  of  W,  0^39. 

^)  CL.  Cr.  Coalefcing  by  fufion  with  the  parts  of  the 
crucibles  that  were  in.  contact  with  thp  .frsgrnents^^  Their 
external  furfaces  exhibited  a  texture,  confiftin^  of  brown, 
refplendent,  implicated,  {hort  ftriae.  The  fraSure  d^rk- 
grey,  little  fliining,  and  of  bright-grey  rays  and  points, 
as  it  were  interwoven,  with  fome  air-bubbles. 

No.  12.  BERYt/,  yellow }  from  Siberia. 

tf)  CH.  Cr.  No  change  in  the  figure.  Colour  dirty 
pale-bluifh-grey,  with  a  greafy  luftre,  and  a  little  tranfpa- 
rent.     Fradure  uneven,  grofs-fplintery. — L.  of  W,  0,01. 

b)  CL.  Cr.     The  fame. 

No.  13.  BERYL,  fea-green  5  alfo  from  Siberia. 

a)  CH.  Cr.  In  general  of  lefs  fplendour ;  but  the  late- 
ral furfiures  of  the  column  covered  all  over  with  fine, 
fliining,  needle-formed  radii.  In  other  refpc£ls,  ^s  No.  12.  a) 

b)  CL.  Cr.     Like  No.  12.  b) 

No.  14.    SHORLITE  {Sch'drlartiger  Beryl)  j  from  Jlteftr 

berg, 
a)  CH.  Cr.     Unaltered  as  to  form  $  indurated  by  the 
ignition ',  became  grey,  4ull,  and  rough ;  with  minute  glit* 
tering  points  of  a  nearly  metallic  luftre.---L.  of  W.  0,25. 

i)  CL.  Cr.  The  fame  phenomena  i  but  without  (hining 
points. 
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Ko.  15.:  PVMICE-STONE,.fldmm<« »  frt«n>  i^Mrf,  ^ 

fl)  CH.  Cr.  A  bluUh-black-grey,  denle  glafs,  with 
fome  •  air^bukbfes  j '  feihl-trinflacid  whffn '  reduced '  to  thin 
fragments';  and  eict'emilljr  overlaid  ivitb  a  few  grains  qjf 
iron.     L.  of  W.  a,io.  ' 

h)  CL,  Cr,  Affordpd  a  clearly  fufcd,  lf]h vblackifh- 
green,  glafly  fubftance,  of  almoft  colourlefs  and  clear  fplin- 
ters,  with  foDie  air4>abbleB.       *  ^     .    '  .• 


r , 


No-   16.      (X)MPOU*JD  SFAR    (BiffiPfpath)  t    from 

ZiUmhal^  in  7>r^/.    •        '       ' 

ii)  CH.  Cr,  Fell  into  fmall  yellowifh-grcy',  anrf yellow- 
ifli-brown,  friable,  and  in  part  dfftindHy  rhomboidal  t>ieces, 
of  an  earthy  appearance. — L.  of'  W.  0,45.      . 

*)  CL.  Cr.  On  the  upper  part  it  run  into  a  clear, 
bright  grafs-grecn  glafs,  of  a  fmooth  fur^Q^  but  on  the 

lower  part  into  a  light-grey  frothjr  fcoria. 

■  *      t  ' 

No.  17.  BOLE,  red  armenian ;  ^^nir'iW 

Note,    Confifts  of  a  red,  friable  lithomarga  (Stiinmark)^  witli 
white  fpeckles. 

a)  CH.  Cr.  Burned  hard,  was  glittering,  and  of  an 
iron-black  colour. — L.  of  W.  0,20. 

*)  CL.  Cr.  Harden^  by  burning;  partly  fteel-grcy, 
partly  dirt^-browp ;  having  the  fur&ce  covered  with  tranf- 
uded  and  reiK:alcined  or  oxyded  ferruginous  particles ;  rough 
and  porous. 

No.  i8,  BOLE,  red  armenian ;  common. 

.  tf)  M«lt^  into  an  ill«(baped  hollow  globe,  whoTe  out* 
ward  and  inward  furfaces  were  of  a  dim  fteelrgfey  colour^ 

and 
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and  inlai(^  wkh  refplendent  grains  of  iron.  Its  fra£lure 
prefefi^ arfatick-fney-ftig,  Aiitmig,  and. in jiartttoraufi.— -• 
L.  of  W,  Oy\b. .  ... 

i)  Ctr.  Cr.  Gave  a  hrowA  fcorit^  5  gloffy ,  like  pitchy 
full  of  large  bubbles  i  .of  an  uneven  fiirfiice^  refembling  the 
fpecular  or  greyiron^ore  (^^ii*^/2r«siz). 

No.  19.  BORACITE ;  from  Liinehurg. 

tf)  CH.  Cr.  Each  cryftal  fell  fcjAriteljr  into  a  globular 
form ,  acquired  a  cavity  in  the  middle,  and  prefented  here 
and  there  incumbent,  vtty  tetirfer  ftnugiitous  grains. 
Fradure  whiti(h-grey,  fiiiniqg,  uneven,  and  foliated ;  in 
.  part  alfo  flriated. 

b)  CL.  Cr.  Produced  a  yellowifli,  clear  glafs,  contain* 
ing  fome  air-bubbles;  and  having  feparate,  fmall,  dim* 
white  fpots. 

No.  20.  SIDERO-CALCITE  {BraunJ^atb),  in  lumps*, 
grey- white ;  from  Fnyberg. 

a)  CH.  Cr.    Fell  into  bbck^rown,  cracked  and  fri- 
able lumps,  entirely  refembling  perfedtly  decayed  fidero- 
Calcit^,  and  Ihewed  exceedingly  minute,  tranfuded  metallic 
.grains. 


*  In  German  derhe^  the  precifc  meaning  of  which  eotpreflSon 
Jt/nuan  aflertSy  (Elem.  of  Mineral.  1.  p  26)  he  could  never  learn. 
According  to  Emmerling^  any  folid  fbflil  is  Called  ierhe  which  is 
eoiicreted  or  hubedded  in  another,  and  is  of  the  ii2e  of  a  bofLeU 
•nutf  and  above,  to  any  magnitude ;  whereas  that  which  is  called  in 
German  cingefprengt  (difleminated,  interfperfed)  is  under  the  fizc 
of  a  hazel^t,  lo  any  minutcnefs  obfervable.  As  the  fize  of  the 
Iblfils  treated  of  in  this  work  is  feldom  determined^  the  word  derhe 
wUl  ht  given  in  thb  mmHation  by  the  eapreflSeils  in  bimps^  in 
mt^s^  and  fesietiiaei  mi^fm*^T:nMA. 

b)  CL. 
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in  Porctlaii^Fife.  .         n 

h)  CL.  Cr.  Changed  into  a  glafs  af  a^darkblack-browa 
colour,  tranfparent  on  thetedget,  and  pellucid  Itfrmall  frag- 
ments. '         . 

No.  ai.  CORNELIAPf,  oriental, 

a)  CH.  Cr.    No  change  in  its  fbr;o%  irerjr  fragile),  of. a> 
fnowy-white  from  the  outer  edge,  alnsaft  to  the.  thicluuefsi 
of  Tx  inch  i  but  internally  very  pale  reddifli  white.     T|ie 
fraftur^  of  the  white  border  was  conchoidal  and  refplendeht ; . 
that  of  the  inner  parts  earthy  and  duU.-*It  fuffered^no  Io($ 
of  weight. 

b)  CL.  Cr.  Throughout  of  a  fnow-white^  partly,  fpojt- 
ted,  fomewhat  greyiib,  and  preferving  its  external  fpkn<>' 
dour.  ... 

No.  22.  CHALCEDONY ;  from  Ftrroe. 

a)  CH.  Cr.  Of  unaltered  fhape ;  white  as  fnow ;  eafy 
to  be  broken  y  externally,  and  in  the  fra£hire,  glittering. — 
L.  of  W.  o,oi, 

b)  CL.  Cr.     The  fame. 

No.  23.  CHLORITE,  loofe,  from  the  cavity  of  a  rock- 
cry  ftal;  from  St.  Gsttbard. 

a)  CH.  Cr.  A  contrafled,  black,  fhining^  fomewhaf 
radiated  msSs^  fimilar  to  a  brittle  pit-coal. 

b)  CL.  Cr.  Fufed  into  a  folid,  black-brown,  vitreous 
fubftance. 

No.  24.  CHRYSOBERYL,  from  BrafiL 

a)  CH..Cr.  Remained  totally  unchanged,  except  that 
its  fur£ice  became  a  little  rougher. 

*)  CL.  Cr.     Likewife  unaltered ;  only  its  colour  turned 

fomewhat  paler,  and  the  external  fur&ce  acquired  fpots  of 

a  dull  white* 

/  No. 
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No.  >5r  CHRVSOLJTi:,  ociepjtal. .    . 

tfj  CH.  Cr.  tts  furface  covered  with  a  thick  ferrugi- 
nous cruft,  o£.a  red^iil^mwn^^paflinff  ii^tp  fteel-grey,  and 
glittering.  Its  original  green  colour  was  no  longer  pcr- 
cfeifdUe  ki  the  fraffare-.  Its  form/- fplcAdourV  and  tran- 
fpareA<fjrV  q^i^^  ^"^J^^red.     '   '  ' 

Ij  CL.Cr,,  No^chahge'as  to  iForm,  frarifpal-ency,  and 
luf^^e ;  but  the  colour  ii\clined  now  to  olive-green. 

No.  26.  CHRYSOPRASE ;  from  Kofemutx. 

a)  GH.  Cr.  Had  its  figure  unaltered,  turned  'very  light 
Wackifc-grcy,'  of  a  ftrong  glofs,  and  i^crfeftly  ot)ake.**  In 
the  flreak  it  exhibited  a  kind  of  metallic  luftre. — L-.  of 
W.  0,01, 

b)  CL.  Cr.     The  fame  efFeft. 

No.  27.  CIMOLITE  i  from  the  ifland  of  Cimolo  (Cimolia* 

Plinii).  •'     ^       *  *      -'' 

a)  CH.  Cr.  A  black-grey,  moderately  (hilling,  fcummy 
flj^g,  of  little  weight;~L.  of  W.  0,25.  1 

b)  CL.  Cr.  A  yellowifh-white,  half  fufed,  hard,  fmall 
frothy  fcoria,  refembling  corroded  quarz.. 

No.  28.     CY ANITE,  cryftallized ;  from  St.  Gotthard. 

a)  CH.  Cr.  Burned  white,  was  fplit,  became  very  fri- 
able, and  internally  (hining. — ^No  lofs  of  weight. 

b)  CL.Cr.     Theiame.    . 

No.  29.     CYANITE,  common  j  from  the  fame  place. 

a)  CH.  Cr.  Was  rendered  a(h-grey  by  ignition,  and; 
Iplit,  in  the  manner  of  wood. — No  lofs  of  weight. 

b)  CL.  Cr.     Snowy-white,  and  fplit. 

No, 
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No.  301  PEL-iBPAjR  ?  ec^^^a'^MueytthA  KrJ^ilaeH 
a)  CH.  Cr.  Furniflied'a  greV-white  glafs,  fcuromy  in  the 
fei6iure,  ibid  thereby  divided  into  ihap^tdSfcelhiks^  like  fine 
tabular  qikrz.-  It  prefented  detached  fanrugihoui  grains^ 
aikl  fliewed  alfo  on  the  furface  a  mumber.  of  fipe  fplepdid 
ipecklesJ — L.  of  W.  0,40.  ^  '         ,     ^. 

#)  CL.  Cr.     Shrunk  into  milky-wbU^)  irrtguhur^  roui^h 

lumps,  with  4  diftin£lly  beginning  vitrification,  ^    * 

No,  31.   FEL-SP ARj  coiQm9«»  «d ;  'from  f^ommfx. 

a)  CH.Ct.    As  No.  r.  a) 

*)  CL.  Cr..   As  Ntf.  I.  a)'  ^         • 

No.  32.  FEL-SPAR,  vitreous,  in  hexagonal  plates;  from 
the  Porphyry  oi  Dracbenfeli. 

tf)  CH.  Cr.  A  greyifli^white  glais,  almoft  pellucid  s 
•fa  ftrong  glofsH}A  the  fra(^re,.  and  having  aii-bubhle$.«— 
L.  of  W.  0,02. 

b)  CL.  Cr.  A  femi-pellucid,  bright-grey,  fomewbat 
frothed  glafs  ;  in  fome  places  fp'eckled  btecklfli  orbrownilh. 

No.  33.  FEL-SPAR,  green  j  from  Sibtria, 

-  «)  CP*.  Cr.  .  Mce  Nq.  31^.  «)  : 

h)  CL.  Cr.  Produced  a  milk-wfaite  ghifs,  of  a  fide 
froth,  but  clear  in  fmall  pieces. 

No.  34.  FLUOR-SPAR,  yellow,  cubic;  from  Gerfdorf. 

a)  CH,Cf.  A  iASlky«w]iite  fcoria;  fufed  on'tbebut^ 
fide;  in  the  fra^ure  lamellar,  of  refplendent  plaoes.—- 
JL.  ofW.0,04.       .     . 

^)  CLi  Cr.'   iPiiW  into  a  dear,  bnght  grafs^green  glafW 
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No.  25-      SPECULAR   GYPSUM   (FrmMeis,  gloats 
Maria.)  ^ 

a)  CH»  Cr«.    Rendered  white,  vety  friable  ;  and  its  la« 
SBcIbe  fpecular  or  refleding  light. — L.  of  W.  o^. 

b)  CL.  Cr.    Clove-brown  glafs,  with  large  fpherical 
air-bubbles. 

No.   36.       HYALITE,    or    Glafs-ftone,    (VIOLET 
SHOERL)}  cryftallized;  from  Dauphiny. 

a)  CH.  Cr.     A  femi-pellucid  greyifli-wbite  glafs^     o 
brilliant,  flat  conchoidal  fra£Uire;  outwardly  fprea4  over 
with  ferruginous  grains. — L.  of  W.  0,12. 

b)  CL.  Cr.     A  denfe,  femi-pellocid,  deep  clove-brown. 

No.  37.     HYALITE    (Violet  Shorl)^    in  mafles;  from 
Tbum  (Thumirfiotu). 

aS  CH.  Cr.     As  No.  36.  tf).— L.  of  W.  0,10. 
*)  CL.  Cr.     As  No.  36.*). 

No.  38*  MICA,  grey,  gro(s-foliated ;  from  Cornwall. 

a)  CH.  Cr.  A  greenifh-grey,  femi-pellucid  glafs,  ovcr- 
Jaid  with  minute  grains  of  iron. — h.  of  W.  0,10. 

b)  CL.  Cr.  Run  into  a  compaA,  blackiih,  opke 
glsi& ;  of  a  finooth,  ftrongly-Auning  fur£ace,  and  coacfaoidal 
fra£lure. 

No.  39.    GARNET,  red,  bohtoiian» 

a)  CH.  Cr.  Afforded  a  gcey»  turbid  gla^  \  full  of 
grains  of  iron. 

b)  CL.  Cr.     Fufed  into  an  opake,  almoft  compact  fcoria^ 

whofe  colour  internally  changed  by  ftripes  from  b(OW>i  \^o 

green  i  very  finely  corroded. 
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.     No.  40*    GARNET,  oriental, 
m)  CH.  Cr.    The  fame  change  a&  No*  39^  a)^ 

i)  CL.  Cr.  Yielded  a  compad  Mack  glafs  $  of  a  bright 
luftre  5  covered  wkh  a  fteeUgrey  cruft. 

No.  41.    GRANATJTE,  (tiU  now;  Co  called) ;  from  St. 
Gottbard. 

a)  CH.  Cr.  Became  hard;  ftecl-grey;  orerhud  with 
/"mall  fS^ruginous  grains. 

b)  CL.  Cr.  Rendered  hard ;  of  an  iron  Uack  colour ; 
with  fliining  points  of  a  metaiUc  luftre. 

No.  42,  GREEN  EARTH;  from  Cjprms. 

a)  CH.  Cr.  Fufed  into  an  irregular  fphere ;  which  had 
externally  a  dirt^  green  colour,  and  prefented  in  the  frac- 
ture a  fomewhat  porous  mafs,  compofed  of  aneoierald-green 
gbfs  and  a  pale-green  fcoria.  Here  and  there  it  was 
crofled  partly  by  white  metalCc  lamella,  partly  by  reguline 
copper.  There  was  alfo  found,  in  one  of  its  cavities,  a 
variegated  copper-rore  in  fmajl  grains.-*nL.  of  W»  0^7, 

b)  CL.  Cr.  Exhibited  a  fufed  compaft  fcoria  ^  in  the 
fradure  of  which  the  uppctr  part  was  brown  and  refplen- 
dent ;  the  lower  one  greentfli  grey,  and  glittering.  At  top 
it  ftewed  grey-wb^,  dtKcate  plumofe  traces,  of  a  luftre 
nearly  metallic,  upon  a. brown  ground. 

No.  43,  HELIOTROPIUM,  orieiital. 
I?).  The  fig)Hie^  uoalMred ;  bat  rtndcred  a  lj<t)e  4^r  ;by 
fibo  ignition.  Th^  co}pu£  changed  fcom  dul)T^fe;aifli  to^  a 
gre]f.white.  Iits  fou^iire  uneven,  iplimery^.roMgh,  mmI 
glittering.  The  red  points,  wh/:h  had  diiappfMt4.'  kjc 
finall  holes  l>ehind  them.-«-L.  of  W.  0,0  r. 

•      5  *)  CL. 
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b)  CL.  Cr.     if'he'colour  turned  throughout  whitilb 
grey.     In  other  rcfpeas  as  at  j).      .  .,V\      r  I  ^ 

No.  44-     HORN-BLENDE,  bafaltics  firmm  the  crater  o!f 
yefuvius. 

a)  CH,  Cf.  A  hardened^  iU-fliipfcd  fnifs,  With'  grains 
of  iron.  Fradure  light-^rey,  tmeven,  faintly  glittering  5 
,wilJboutany  t^race  of  vitpilicappa.— -L.  of  W.  0,10. 

b)  CL.  Cr.  Melted  into  a  denfe,  Waclt-brpwn  glafc  J 
tran^Murent  in  thin  fragments  \  of  a  fmootfa  iiipfacc^  and  a 
flat  conchoidal,  glofTy  fra£hirc.  . 

No.  45.    HORN  BLENDE,  coounon;  from  Neurode^  irt 
the  county  of  Glatz,  in  IBoheihia. 

a)  CH.  Cr.  An  indurated  mafs  ;  on  the  outfide  wrinkled, 
of  a  colour  verging  into  copper-red,  inlaid  with  many  gra- 
nular particles  of  iron«  Internally  light  pearly-grey,  un- 
even, flightly  glittering  -,  here  and  there  with  a  beginning 
vitrification.^^L.  of  W.  0,06. 

*)  CL.  Cr.    As  No.  44.  *). 

No.  46;    HORNBLENDE?  eommoft  j  ftom  Nora^'  in 
Weftmanland.       ' 

4)  CH.  Cr.  Run  into  an  impqrfedy  grecnifb-black  vi«- 
treous  fubftance,  tranfparent  on  the  e<%es,  ovorlaid  with  an 
iron  black,  rugofe  or  (hrivelled  cruft.  Fra^^ure,  with  air- 
bubbles,  6fa.€opper-colour.^^L.  of  W;  0,14. 

*)  CL.  Ch'  A  compaaTcoria,iirhofetolciar,frortbelow 
upwards,  changed  from  leek-green  to  greenifli  black.  Co- 
Yercd  with  a  ftecl-grey  metallic  auft.  Frafturc,  mode^ 
nteljr  (hilling,  of  a  greafy  kftrc, 
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No.  47.    HYACINTH ;  from  Oykn. 
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d)  CH.  Cu  Its  colour  became  ^eyilh-white.  The 
tryftals  ill  fome' degree  coalefced  j  but  remained  in  other 
i:efp^£b  uachanged,  except  their  tranfpafency^  being  duni<- 
nilhcd.,— No.  L.  of  W.  ' 

h)  CL.  Cr.  Such  of  the  eryftals  as  were  in  conta£l  with 
the  crucible,  united  with  k  by  fufion,  throwing  Up  a  ferru-. 
ginous  cruft.  The  others  were  loofely  conglutinated 
together.      The  colour,  in  part,    pafftd    into   a  wine- 

ytHow. 

Ho.  4^.    CAT'&.EVES,  grcjr^white}  from  dyhn. 

a)  CH.  Cr.  Became  foft,  grey,  dimmed,  and  opake  by 
the  adiion  of  the  fire.— ^No.  L.  of  W. 

h)  CL.  Cn     The  fame  change* 

No,  49.    CAT'S-EYE,  red  j  from  Malabar, 
a)  CH*  Cr.     Like  Np.  48,  a) 
h)  CL.  Cr.    The  fame. 

No.  sg.    LABRADOR-HORNBLENDE  (Labrador-) 
Jlein). 

a)  CH.  Cr.  Fufed  into  a  compafl  glafs,  of  great  luftre, 
pellucid  in  fmall  fplinters,  of  a  pale-grey  colour,  with  very 
minute,  detached  grains  of  iron.-— L.  of  W.  0,04. 

*)  CL.  Cr.  A  compaft,  dulky-white  fcoria,  transparent 
•n  the  edges. 

c  No. 
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No.  51.    LAPIS  LAZULI,  deep-blue. 

m)  CH.  Cr.    A  denfe>  grey,  femi-pellucid  glafs ;  over* 
laid  with  grainsof  iron.— L.  of  W.  0,I2. 

*)  CL.  Cn     A  denfe,    brbwnifh,   black  glafs,   with 
feparate  grains  of  iron  upon  its  fur&ce* 


No.  52.    LAVA,  loofc,  frothy  j  from  Fifuviuf. 

a)  CH.  Cr. .  Changed  to  a  compad  gl^s,  of  a  greenifli* 
g^rey  tinge,  containing  granular  particles  of  iron;  and  tranC- 
parent  on  the  edges. — L.  of  W.  0,08. 

i)  CL.  Cr.  A  compad,  brownifh-btack  gla&t  having 
rufty  fpots  on  the  upper  part. 

No.  53.    LEMNIAN  EARTH,  common.    (Bole;. 

a)  CH.  Cr.  A  denfe,  deep-greenifh-grey  glafs,  covered 
with  a  cruft  coloured  like  ruft  of  iron,  and  fome  fernigin* 
ous  grains.— L.  of  W.  0,25. 

h)  CL.  Cr.  A  compaft  greeitifh-black  glaft ;  (hewing 
at  the  top  light-brown  points,  lying  flat. 

No.  54.     LEPIDOLITE  (LUalite)  j    from    Rofna   in 
Moravia. 

a)  CH.  Cr.  Produced  a  pale-grey,  denfe,  femi-pellucid, 
very  hard  glafs ;  partially  covered  with  a  grey  ferruginous 
cruft. — L.  of  W.  0,17. 

t)  CL.  Cr.  Afforded  a  greyifh-white,  tranfparcnt 
glafs,  with  very  fmall  bubbles  -,  and  on  the  upper  partt 
covered  with  a  light-brown  cruft,  of  a  luf^re  nearly  me- 
tallic. 
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^.  S^.    LEUCITE  (not  yet  zSeStci  by  volcanic  fire)  5 
frbm  Vefuvius. 

a)  CH.  Cr,  Outwardly  a  commencement  of  fufion  ; 
(he  infide  little  altered,  and  ftiU  very  gloffy.  Thfe  horn- 
blende which  It  contained  within,  was  melted  into  fepariite, 
black,  minute  dfopS. 

I)  CL.  (Jr.     E^taaiy  the  fame. 

No.  56i    MARBLE,  white ;  from  Carrara. 

a)  CH.  Cr.    Was  convened  into  quicklime. 

V)  CL.  Cr.  Changed  into  a  denfe,  clear,  hard,  pale 
grafs-grecn  glafs*  .  -         - 

No*  57.    PLASTIC    SILICl-MtlRtTE  '  {Marschdum^* 
Keffekil  of  Cronfbdt) ;  from  the  Levant^ 

fl)  CH.  Cr.  Not  altered  5  only  rendered  mof^  meagre 
ahd  ^indurated  by  ignition  %  rcry  ^tangly  adhering  to  ihe 
tongue.*i-L.  of  ^V^  0,30. 

I)  CL.  Cr.     The  fame*  . 
•    t 

No.  58.     OBSn>iA>f,  black  J   from    Mount  Hala  in 
Iceland. 

a)  CH.  Cr.  A  greenifli-bladk  glals^  of  gteat  fpten- 
dour ;  pellucid  in  finall  pieces,  outwardly  with  a  gr^  in« 
cnift^ion, 

*)  CL.  Cr.'  Melted  intd  a  denfe,  bbcfc-brown  glafs  ; 
tfanfparent  only  in  its  fgialleft  fplinters^  and  Of  a  eoncboidai 
frafture.  ,^ 
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No-  59.    OBSIDIAN,  blackifh-grcy,  tranfparcntj  from 

Lipari. 

a)  CH.  Cr.  Gave  a  glafs,  pellucid  in  larger  lumps  5 
of  a  fomewhat  dufky,  pale,  grafs-green  hue,  containing  air- 
bubbles,  and  externally  covered  with  a  grey  turbid  cruft. 

h)  CL.  Cr.  Fufed  into  a  clear,  pale-black^ccnifh 
glafs,  with  feparate  bubble-holes. 

No.  60.    OBSIDIAN}  from  Tohy. 

I 

a)  €H.  Cr.     Like  No.  59.  a) 
i)  CL.  Cr.     Like  No.  59.  b) 

^  iJo.  tu    OLIYIH  i  from  Gretnland. 

a)  CH.  Cr.  The  grains  black,  opikc,  fittelj  glazed, 
and  conglutinated. 

*)  CL.  Cr.  Almoft  the  feme  change,  and  coalefced  with, 
the  fides  of  the  crucible,  which  it  powerfully  atucked. 

No.  62.    OLIVIN ;  from  HahUhtfwatie. 

{a  CH.  Cr.  As  No.  61.  a) }  only  a  little  more  firmly 
coalefced.  , 

*)  CL.Cr.    AsNo.6i.*) 

No.  63.     OLIVIN  ;   from  RiUerfdorf^  in  the  midAe 
mountains  of  Bohemia* 

a)  CH.  Cr.  The  concretion  of  the  gndns  ftronger  J 
alfo  ftroDgly  glazed,  and  of  a  dirty  leek-green» 

*)CL, 
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*)  CL,  Cr,    Like  No.  6i.  *) 

No.  64.    OLIVIN  ;  from  Unhl^ 

€i)  CH.  Cr.  Its  grains  were  covered  with  a  greeniih^ 
black  glaze,  cemented  together,  and  croffed  by  a  white 
mafe,  in  fome  places  cryftallized  in  a  delicate  capillary  form. 
Their  outer  fides  were  invefted  with  grains  of  iron. — L.  of 
W.  0,02. 

b)  CL.  Cr.  Were  fufed  into  one  glofly,  foraewbat 
porous  mafs,  which,  in  the  upper  part,  was  cryftallia^d  in 
a  radiated  form,  with  a  brownifb-grey  tinge  \  but  to  thf 
fradure  it  was  partly  greenifh-white,  partly  grafs^green. 

No.  65.    OPAL  (femi-opal),  brown.red|  from  the  TtU 
kibanya  mountains, 

a)  CH.  Cr.  Without  alteration  as  to  form.  Ex-* 
ternally  black-grey,  dull,  and  in  every  part  covered  with 
difleminated  fmall  grains  of  iron.  In  the  fra^re,  brown** 
ilh-grey,  dull,  and  uneven.— L.  of  W.  0,x8^ 

b)  CL.  Cr.  Little  changed  in  the  fprm^  Externally 
fefembling  the  fpecular  or  grey  iron-ore  (Eifenglanx).-  Its 
fradure  black,  glittering,  and  in  a  fmalt  degree  po« 
fous. 

No.  66.     OPAL  (femi-opal),  yellow  ;    ^rom  the  iame 

place. 

a)  CH.  Cr.  Figure  unaltered ;  its  colour  turned 
greyiih-whke,  and  it  was  much  difpofed  to  fiy  in  pieces^ 
SoQse  luft/e  on  the  outfide  ^  in  the  fra^re,  dull  and 
Caithy,  of  a  fine  grain.-— L.  of  W.  o,o6« 
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b)  CL.  Cr.  The  fame  changes  j  together  with  a  forne^ 
what  brighter  luftrc. 

No.  67.      OPAL,  femi'Opal  of  a  verdigrisrcolour  (Hellom 
tr^plum  ?)  y  from  Greenland. 

a)  CH.  Cr.  Was  rendered  foft,  its  frafture  of  a  light- 
rcddifli-brown,  fpeckled  with  a  copper-red  j  glittering, 
and  exhibiting  dim-white  points  and  veins. 

b\  CL.  Cr.     Rendered  not  quite  fo  foft  by  the  ignition  ; 

and  it  acquired  a  livcr-colour,  with  white  fpots. — ^L.  of 
W.  0,06. 

No.  68.     PITCH-STONE,  yellow;  from  Meiffen. 

a)  CH.  Cr.  A  greyifli-white  glafsj  though  clear  in 
itfelf,  yet  full  of  froth-bubbles.  The  outer  furface  prc- 
fenied  a  deep-grey,  {Lining  cruft. 

b)  CL.  Cr.  The  (^tr^e  j  but  without  the  e}^ternat  in-? 
cruftation. 

No.  69.  PITCH-STONE,  blue  (fo  ftyled);  from  Menilr 
Montanty  near  Paris. 

€)  CH.  Cr.  Became  foft,  yellowifh-white,  and  fplit 
or  cicit  in  the  manner  of  flate. 

b)  CL.  Cr.  The  fame  changes;  except  its  colour 
turning  light-brown. — L.  of  W.  0,08. 

No   70.     SHI8TOSE  PORPHYRY  ;   from  ScUes/berg 
nf^r   T.plitz,     (Its  chief  mafs  the  Klingfiiin^  as  it  is 

c^i*vii  K 
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a)  CH.  Cr.  Run  into  a  denfe,  very  fhining  glafs, 
of  a  grey  tinge  inclining  to  deep-green  ;  tranfparent  in 
Cmall  fragments,  and  inlaid  w^th  detached)  nearljr  tin- 
white  grains  of  iron. — L.  of  W  0,05. 

h]  CL.  Cr.  A  compaA  broiynifh-rblack  glails,  with 
tranfparent  edges,  and  a  conchoidal  fradure. 

No.  71.    PORCELAIN  JASPER,  yeUow;    from  Bo, 

hernia, 

a)  CH.  Cr.  SuiFered  no  alteration  in  its  form .;  but 
was  rendered  fomewhat  contraded,  of  a  deep  fteel-grey, 
and  dull. 

h)  CL.  Cr.  Figure  unchanged;  externally  yellowifhn 
brown ;  in  th^  fracture,  blac^  and  glitter^g^ 

No.  72.    PRASE  s  from  Breitenbrunn. 

a)  CH.  Cr.  Its  form  unaltered  \  externally  of  a  grey- 
white,  fhining,  inlaid  with  tranfuded  grains  of  iron.  Its 
fradure,  greenifh-white,  of  a  faint  luilre,  and  uneven. 
Totally  opake.—L.  of  W.  0,03. 

b)  CL.  Cr.  The  form  likewife  unaltered  j  externally  of 
a  fmutty-greenifh  white,  glofly,  and  fpotted  with  minute 
dro^  refembling  pitch,  ^Frai^ur^  grey  ^nd  dim^ 

No.  73.     QUARZ,  red ;  from  Rabenftnn. 

a}  CH.  Cr.  No  cl^n^^  in  the  figure  ;  colour  entirely 
pale  reddifh-white  i  ilightly  tranfparent  >  and  invefted  with 
a  delicate  glazing.— L.  of  W.  0,03.' '  ' 

k\  CL,  Cr.    The  fame. 

9  ^  No. 
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No.  74.     RUBY,  rofe-red,  drlentaL 

a)  CH«  Cr.  Nq  alteration ;  except  its  furiace  having 
become  a  little  dimmed. — ^Alfo  without  L.  of  W. 

b)  CL.  Cr.  Entirely  unchanged.  Its  colour  even  feemed 
to  be  rendered  ftill  purer  and  more  lively  than  before 
ignition. 

No.  75.   MUSCOVY  GLASS  {GllJI,  Mica) ;  from  Siberia. 

a)  CH.  Cr.  In  order  to  inclofe  it  in  the  crucible,  fe- 
veral  lamellas  were  rolled  up.  The  outer  ones  became 
grey,  glazed  and  brittle ;  the  inner  ones  black,  like  tin- 
der, and  continued  flexible.— No.  L.  of  W. 

b)  CL.  Cr.  Every  one  of  the  lamellas  thoroughly 
hardened  by  the  ignition,  glazed,  bpttle,  rendered  nearly 
fonorous.  Colour  changed  to  a  greyifh-white ;  the  furface 
in  part  alfo  light-brown. — No.  L.  of  W. 

No.  76.     SAPPHIR5;,  azure-bjue  ;  from  Oylon. 

a)  CH.  Cr.  Without  alteration;  except  the  furfecc, 
which  became  a  little  duflcy,  and  dim  and  njM^ddy, — No. 
lofs  of  weight, 

b)  CL.  Cr.  Likewife  unaltered.  However,  the  colouf 
was  rendered  in  fome  pieces  paleri  and  at  the  fame  time 
flightly  ppalefcent.  < 

No.  77*    PRISMATIC  SHOfiRL,  black,  longitudinally 
flreaked  \  from  Cornwall.    ^ 

a)  CH.  Cr.  Little  change  in  the  figure.  Qutwgrdly^ 
ftill  preferving,  in  part^theprifmaticform, with grainsof  iron 

exuded 
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exuded.      Fra^re   grejr,  of  but  littl^  gloft^  rcfembling 
that  of  fat- — L.  of  W.  0,09. 

i)  CL.  Cr.  Imperfedly  fufed  j  on  the  upper  part 
brown,  with  glittering  points.  Frafture  of  a  blackifh- 
grey,  (lightly  refplendent,  with  a  greafy  luftre,  and  cxhi- 
hiting  fine  pores. 


^o.  y8.     SHOERL,  black  cryftallized,  in  columns  of 
nine  fides  ;  from  St.  Gotthard. 

a)  CH.  Cf.  Externally  alh-grey,  and  very  much  fliri* 
veiled.  Jn  the  fra£lure  prefenting  a  compact,  fmoke- 
grey,  moderately  ihining  fcoria ;  with  feveral  large  bubbles, 
containing  on  the  infide  diifemin^ted  granular  particles  of 
iron.r-L.  of  W.  0,08. 

b)  CL,  Cr.  Fufed  into  a  tougb,  pale,  olive-green  flag, 
of  a  moderate  glofs  like  fat^  \vith  feveral  large  air^ 
bubbles. 

No.  79.     SHOERL,  black,  in  large  hexagonal  columns ; 
from  Greenland^ 

«}  CH.  C.  Converted  into  a  fcoria  of  a  gre^nifh-grey 
tinge,  and  tr^fparent  fragments.  Its  furfiice  was  coatee) 
with  a  dulky  cruft,  and  fcattered  grains  of  iron. — L.  of 
W.  0,07. 

b)  CL.  Cr.  An  olive-green  flag,  tranfparent  in  thin 
^linters,  of  cojifiderable  compafUicfs,  and  a  wrinkled 
furface* 


No.  80.    SERPENTINE,  Hackifli  j  from  Zmt%, 
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a)  CH.'  Cr.  Indurated ;  externally  covered  with  a  fer- 
ruginous cruft,  together  with  fmall  grains  of  iron.  In  the 
frafture,  fplintcry,  dull  and  of  a  grey  colour. — L.  of  W. 

A)  CL.  Cr.  Rendered  bard.  The  furface  glittering, 
glazed  in  part,  and  .pai&ng  from  iron-black  to  a  cop- 
per-red. Towards  the  edges  of  the  fradure  likewife  iron- 
\)lack,  but  in  the  middle  of  a  pale  greeniih-grey ;  foiooth 
^d  dull. 

No.  8 1,.    EMERALD  j  from  Peru. 

a)  CH.  Cr.  Entered  into  ^  impeirfeA  iliiion,  and  pre- 
(erved  its  gre^^  colour,  though  fomewhat  fouled.  It  alfo 
was  rendered  opake,  and  prefented  detached  minute  grains 
pf  iron, 

b)  CL.  Cr.  A  clear^  gree^ilh-ii^hite  glafe,  with  a  few 
radiating  points^ 

No.  82.  EMERALD^  oriental ;  (perhaps  green fapphire ?] 

a)  CH.  Cr.  Quite  unaltered  in  ihape.  The  colour 
was  rendered  fomewhat  duller,  and  verging  towards  grey. 
The  furface  partially  covered  with  a  rough  cruft  j  fpmc 
pieces  refledted  changeable  variegated  coloi^rs. 

h)  CL.  Cr.  Figure  and  luftre  as  before.  Turned  opake^ 
Th^  green  colour  in  part  paiTed  to  a  white,  apd  ir^ 
(ome  pieces  the  variegated  reflexion  of  colours  was  ftill 
more  diftind. 

No.  83.    SPINELL    (Ruby). 

«)CH; 
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a)  CH.  Cr.  Suflfered  no  change,  excepting  that  its  fur.* 
fa£it  became  ibmewhat  muddy  and  foul.-— No  lo(s  of 
yreigfat 

h)  CL.  Cr.  Part  of  it  was  imperfe<SHy  melted  to  % 
Uackiih-brown  fcoria,into  which  were  cemented  theothof 
pieces^  wbofe  colour  and  tranfparency  were  unimpaired. 

No.  84.    ACTYNOLITE  (Strahlftein)  common,  gre^n; 
from  St.  Qotthard. 

a)  CH.  Cr.  i^xternally  (povered  with  a  ferruginous 
cruft,  and  numerous  "grains  of  iron.  The  infide  (hewed  a 
grey  and  dull  fcoria,  fall  of  bubbles.— L.  of  W.  0,04. 

*)  CL.  Cr.  Converted  into  a  fibrous  flag,  of  a  green? 
tfb-grey  fra^re,  and  a  brown  furface,  cryftallized  in  4 
f  adiated  form. 

No.  85.     ACTYNOLITE,  common,  Icek^rccnj  fron\ 
Pettrjburg.  (Swcd.  Hombknda). 

tf)  CH.  Cr.  Like  No.  84.  a) ;  only  with  but  few 
grains  pf  iron  in  th^  furface,  and  with  acicular  cryftals  in  the 
froth  bubb)es.-T-Lf*  of  W.  0/14. 

b)  CL.  Cr.  A  leek-green,  and  at  the  top  red-brown, 
compad  fcoria;  of.  a  fine  ftriated  fra£hire,  and  efflorefcenC 
cryftallization. 

No.  86.    ACTYNOLITE,  common,  in  feparate  parallel 
prifms  i  from  Carintbia. 

a)  OH.  Cr.  A  dull,  bluifli-grey  fcoria,  fall  of  bubble* 
and  its  furiace  inlaid  with  grains  of  iron.— L.  of 
W.  0,04.  • 

*)  CL, 
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i)  CL.  Cr.  A  denfe,  greenifh-white^  and  in  the 
fra£ture  indiftin^Uy  radiated  flag.  On  the  upper  furfoce 
cryftallized  in  interwoven,  reticular,  fine,  brown  needles. 


>Io.  87.  GLASSY  ACTYNOLITE;  needle-fhaped, 
of  an  intermediate  colour  between  deep  moiMitain-green, 
^nd  black-green  5  from  Taberg. 

'  a)  CH.  Cr.     As  No.  86,  a).     Its  cruft  had  in  tome 
places  a  cupreous  luftre.— -L.  of  W.  0.12. 

b)  CL.  Cr.     Fufed  into  a  denfe,  greyifli-white,  opake 
fcoria,  m^rbl^d  pf  a  brown-yellow  at  its  top. 

No.  88.    QLASSy  ACTYNOLITE,  acicuJar,  white  j 
from  TobiTg. 

a\  CH.  Cr.  A  greyifli-white  inafs,  fufed  in  a  fpherical 
form  ;  on  the  upper  part  with  feparate,  recumbent,  ihining 
radiations  \  on  the  under  part  mixed  with  grains  of  iron. 
Fradure  uneven,  dull  and  rough  |  in  p^rts  ftriat^d.-'-JLi. 
of  W,  0,20. 

b)  CL.  Cr,  A  greenifh-white,  denfe  fcoria,  with  a 
glittering  greenifh-yellow  rery  fine  effiorefcent  furface  of 
fmall  ftellular  points,  Fr^^u^-c  finely  fibrous  and  refplen* 
dent. 

No.  89.      ACTYNOLITE,    olive-green,  in   prifiiatiq 
cryflakj  fsom  Dauphtnc. 

a)  CH.  Cr.  The  pieces  did  not  fiife  together,  but  were 
merely  conglutinated  firmly.  External  furfece,  i^pn- 
black,  with  final}  ferruginous  grains,  oozed  through*  In^ 
fide  ftecl-^rey,  fine  earthy,  an4  dull. — L.  of  W-  Oyi$. 

b)  CL, 
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ii)  CL.  Cr.  Melted  into  a  highly  refplenderit  glafs  ; 
(of  a  black-brown  colour ;  flat  'Conchoidsil  fraihire,  and 
tranfparent  fplinters. 

No.  90.   ACTYNOLITE,  cryftallized  in  prifms,  deep 
blackifh-green  ;  from  Zillerthal  in  TyroU 

a)  CH.  Cr.  Fufcd  into  a  fpherical,  moderately  fplcndid, 
opake  fcoria,  of  a  bright  ^reenifli-grey  colour,  and  pcr- 
fcaiy  radiated  fra£hire,  furrouhdfed  with  grains  of  iron.— 'L. 
of  W.  0,06. 

*)  CL.  Cr,  A  ftrongly  refplendent,  compaft,  opakc 
flag,  internally  almoft  apple^reeh  ;of  aconchoidal  fracture, 
juid  yellow  fur&ce^  mixed  with  brown. 

No.  91.    STRONTIANITE. 

a)  CH.  Cr.  Form  unaltered.  Hardened  by  ignition ; 
ftndered  dull^  and  Vefy  cauftfe.— Lr.  of  W.  o^ji. 

i)  CL.  Cr.    A  clear,  brigKt  grafs^-giecn  glafs. 

No.  qi.    TALC  (of  the  magmfian  or  murhatic  gentis) ; 
greenifh-white  5  ftx)tt  St.  GHthard, 

4i)  CH.  Cr.  Became  hard;  fplit  like  flate;  grey 
white ;  in  two  places  flightly  united  with  the  crucible  by 
fiiflon. 

*)  CL.  Cr.  tendered  yellowifc- white  5  hardened  by 
the  ignition,  and  acquiring  flaty  rifb. — L.  of  W.  0,05. 

No.  93.    TALC,  Venetian. 

a)  CH.  Cr.  Indurated,  flaty,  bluiih-grey;  in  part 
with  a  thin  red  covering.— L.  of  W.  0,08, 

'*)  CL. 
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b)  CLi  Cr.  The  iame  change.  Its  colour  brown^ 
refembling  decayed  mica* 

No.  94.     TOPA2 ;  from  Brafil. 

a)  CH.  Cr.  Rendered  white,  dull,  untranfparent ;  of 
a  fine  earthy  and  longitudinally  ftriated  fradure.— L.  of 
W.  0,20. 

*)  CL.  Cr.     The  fame  j  with  thin  flakes,  burft  off. 

No.  95.     TOPAZ }  from  Schneekenftein. 
0)  CH.  Cr.    As  No.  94,  a). — ^L.  of  W.  0,20* 
*)  CL.  Cr.     As  No.  94.  A).-"L.  of  W,  0,20. 

No.  96.    TREMOLlTEj  radiated  j  from  St.  Gotthard, 

a)  CH.  Crt  Ran  into  an  opake,  grey-white^  round 
fcoria;  of  a  foliated  texture,  and  a  radiated  cryftalline 
fur&ce.— L.  of  W.  o,bS* 

h)  CLx  Cr.  A  company  greenifh^white  flag,  with  )xU 
tie  luftre,  and  of  a  radiated  fraSure. 

No.  97.    TRIPOLI ;   from  Mtnil-Montant^  (tkc  matrix, 
of  what  is  called  blue  pitch^one.) 

a)  CH.  Cr.  An  indurated,  very  contrafled,  black-grey^ 
finely  porous  fcoria« 

b)  CL.  Cr.  Its  outer  furface  brownifli  anci  glittering  % 
its  internal  furfoce,  or  frafture,  yellowilh^grey,  dull,  and 
porous  like  fpo«^ge.— -L.  of  W.  0,20* 
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No.  98.    TOURMALINE,  gmo,  tranfparent;  fiom 

Brafil. 

a)  CH.  Cr.  Hardened  by  the  ignition.  The  fides 
comprefled  inwards.  ExternaUj  bIack«brown ;  internally 
greenilh-greyy  opake  and  dull. — L.  of  W.  o^io. 

h)  CL.  Cr.  The  fame  change ;  but  of  a  blacker  tinge# 
The  part  of  the  crucible,  in  contad  with  it^  covered  with 
a  brown  glaze. 

No.  99.  TOURjMALINE,  black;  bom  Spain. 

a)  CH.  Cr.  Hardened,  and  the  cryftals  conglutinatedL 
Outfi.de  black,  with  crofs  rifts  and  dull ;  infide  dim  grey- 
white.  Frafture,  conchoidal.  Slight  glofs  of  the  greafy 
kind. — L.  of  W.  0,15. 

b)  CL.  Cr.  Externally  the  fame.  The  fra£ture,  of  t 
ftccl-grey,  but  with  rather  lefs  luftre^  and  with  fine 
pores. 

No.  100.     TOURMALINE,  black  j  from  ZilUrthaL 

tf)  CH.  Cr.  .Aflumed  a  very  irregular  fhape.  Ex- 
ternally like  No.  99,  a) ;  inwardly,  ^  of  a  conchoidal 
iradure,  a  fmoky  grey  colour,  and  greafy  luftre. 

h)  CL.  Cr.  Tough  j  diffufed  by  melting ;  light- 
brown,  opake,   and  of  a  middling  greafy  luftre. 

No.    101;    UMBER,    (brown    iron-ochre) ;    from    the 
neighbourhood  of  Cologne. 

tf)  CH.  Cr.  Gave  a  denfe,  opalme  glafs ;  of  a  bluilh<» 
grey  in  the  fira&ire,  tranfparent  when  in  finall  fplinters, 
aod  of  a  ftrong  greafy  luftre.    It  was  coated  with  a  grey- 
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white  chxft,  findy  xiottcd  by  vtr^  minute  froth4MibUes* 
At  the  bottom  was  one  confiderable  grain  of  ifbn,  which 
feparated  of  itfelf. — L*  of  W.  0,33. 

^}.CL.  Ct.  Fufed  into  t  ibSd,  black  gtafs ;  whofe 
upper  part  was  covered  wkh  a  cruft  of  the  fpecular  iren« 
ore,  (Eifenglanz)  very  delicately  efflorefcent,  and  radiated  in 
a  ftellular  form* 

r 

Ko.  1024    UMBER}  from  Cyprus. 

a)  CH.  Cr,  Like  No.  ioi,  a)  except  that  its  cruft  was 
ftill  more  minutely  dotted,  and  the  ixiward  colour  of  t 
clear  fmoke-grey. — L.  of  W.  0,33* 

b)  CL.  Ct.    Like  No.  loi.  *) 


No.  103.    VESUVIAN,  light-brown* 

'  a)  CH.  Cr.  A  deftfe,  clear,  ftrongly  refplendent,  nearly 
colourlefs  glafs.  The  outer  furface  was  rather  muddy,  and 
was  formed  into  groups  of  regular  cryftals  (drufigt)  ex- 
hibiting very  minute  {hort  protuberances,  each  of  which 
ended  in  a  point,  by  means  of  four  triangular,  exceedingly 
fine  ftriated  facets.  Numerous  grains  of  iron  were  im* 
bedded  in  its  under  furfece. — L.  of  W.  0,25. 

b.  CL.  Cr.  A  compaft,  very  dark  olive-green  glafs  j 
of  ^  t)righi;  luftre,  and  flat  conchoidal  fraSure* 

No.   104.     VOLCANIC  aflies  j   (from   the  eruption  of 
.  Mount  Vefuvius,  coUefted  at  Naples  in  the  fummer  q( 
»794.) 

^)  OH.  Cr.  Melt<Ht  into  •  conpad  glafs,  of  a  diity 
olive^een  ^  finall  fn^^sents  of  which  dranfmitted  light* 
it  contatfied  fome  pieces  of  iGon.~L.  of  W.  o,eo. 

I  b)  CL. 


Digitized  by 


Googk 


;    in  Pbrc€lain-Fir&.        '  38 

h)  6L.  Cr.     A  denfc,  brownifh-black  glafsi 

Ko.  105.  WACKE  (a  variety  of  bafalt,  commonly 
tanked  among  the  fpe^ie^  of  argillaceous  earths)  j  frottk 
foachimsthal. 

a)  CH.  Cr     As  No.  7.  by. 

Kotf,  Th^  (andie  fp^cimen  was  again  pu^  into  the  charcoal, 
crucible,  aftei*  it  had  b^eii  feparated  from  the  grains 
of  iron.  When  taken  out,  it  was  tuberous  or  knobby.  The 
Turfacc  prefcnted  i  glittering  bladc-brown  incniRatiou, 
inrhofe  fracture  had  a  flight  luftre.  But  the  interiour  mafs 
had  become  pale-grey,  and  denfer  than  before. 

h)  GL.  Cn    The  &me  change  as  No.  ^  b) 

Nik  lob.      FULLER'S   EARTH  {Smectts)  gcnuinc.j 
from  Hampjbire* 

c)  CH.  Ct-  A  Compaa  opake  fcbrii  of  a  dull  grey, 
With  many  grains  of  iron.— L.  of  W.  0,25. 

*b)    CL.  Cr.     A    denfe,    blackiih-green    fcoria.      Its 
fmooth  furf^e  ejthibiting  red  d6ts. 

No.  107.  WlTHERITE  \  from  JngUiark, 

a)  CH.  Cr.  In  experiments  repeatedly  made  with  this 
fiibftance,  the  inner  charcoal^rucible  was  found  con[\\mci 
for  the  greateft  part.  Hence  the  witherite  always  entered 
into  an  imperfed  fufion  with  the  contiguous  part  of  the 
cky-cruciMe)  which  ferved  as  a  cafe  to  the  charcoal- 
crucible. 

M  i)  CL. 
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b)  CL.  Cr.     A  green,  Ibmewhat  tuibid^  and  firotdf 
glafs- 


No,  Io8.     ZEOLITE,  compaa,  filiceous,  {Prebniu)  j 
from  Scotland. 

a)  CH.  Cr.  Fufcd  into  a  compaa,  dcep-grcy,  opakc 
fcoria.  Fradhire,  impcrfedly  conchoidal,  and  highly 
glittering.  Coated  with  a  ferruginous  crufti  and  con« 
taining  a  few  minute  grains  of  iron.— L«  of  W.  0,05. 

I)  CL.  Cn    An  opake  denfe  flag.     Its<^furfiice  olive* 
fineen;  the  innei:  mafs,  celadon-green,  and  the  fraftmre 
,; /^littering. 

No.  109.     ZEOLITE,  radiated;  from  /Vrw. 

a)  CH.  Cr.  Swelled  up  into  an  ill-£haped,  greyiih- 
irfiite,  tranfparent  fcoria ;  full  of  froth  bubbles. — L.  of  W. 
0,16.  , 

h)  CL.  Cr.    The  fame ;  but  as  white  as  fnow. 

Na  no.  ZEOLITE,  volcanic  grey;  (according  Xm 
/iVi&/^/— according  to  others,  zeolitic  pitch-ftone) 
from  the  Mount  Pap^LaJfo^  near  Telkebanya. 

a)  CH.  Cr.  A  gk(s  of  a  dim,  black-grey  colour }, 
of  a  clear  tranfparence  on  the  edges ;  of  a  greafy  glofr 
in  the  fraSure  ;  and  fhewing  feparate  bubbles.  It  alfo  had 
very  fmall  grains  of  iron  in  feveral  parts  of  its  exterhal 
furfecc. — L.  of  W.  0,05. 

'  b)  CL.  Cr.  Yielded  a  denfe,  bright  greyiflKwbite, 
tranfparent,  but  not  thoroughly  clear  glafs  ;  rendered  tuiv 
bid  by  very  minute  fri^h*bubble^    Its  fmgic^  fur£ice  poll 
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Med  a  gr«tt  fyleniour^  and  was  marLed  wttb  di^rfed 
brown-red  ipots,  reiemblmg  agates*' 

No.  zii;    ZEOLITE,  volcanic  red;  from  Atfam  fkci. 

a)  CH.  Cr.    Like  No.  1 10.  a) 

b)  CL.  Cn  Like  No.  iio.^^;  onljr  (bmawbat  mort 
turbid. 

No,  iia.    CIRCON  (Jargon);  bom  Ceylon. 

4i)  CH.  Gr.  No  change,  excepting  that  its  coloof  turned 
whitergrejr,  and  its  fitrface  became  a  little  more'turbid.— ^ 
Alfo  no  L.  of  W. 

b)  CL.  Cr.  Likewife  unaltered.  The  greenlfh  colour 
had  alnsoft  dtfappeared,  and  in  its  ftead  fucceeded  a  reddiih, 
bittifli,  and  in  purt  perfedly  white  one.  Several  pieces 
emitted  a  whitifh  luftre.-^No  loft  of  weight. 


Concerning  the  utility  which  rfiefe  experiments  on  fufion 
may  afibrd  in  various  refpeds,  I  fhall  make  only  one  or 
two  remarks. 

On  reviewing  the  divifion  of  ftones  and  earths   into  fr* 

Jihli  and  infitfibliy  which  has  been  hitherto  adopted,  we  ob« 

ferve  that  ie  veral  of  them  are  clafled  among  the  firft  1  which, 

however,  are  not  fufible  of  their  own  accord,  but*  acquire 

that  property  only  by  the  co-operatt6bi  of  extraneous  caufes. 

Thus,  if  we  obferve  the  StronttnuU  (No.  91),  the  C$nk» 

found^J^ar  (No.    16),   Sidiro-calciu  (No.   20),    MarbU^ 

(No.   56},  and  in  general  all  the  fpecies  of  calcareous 

earth,  to  vitrify  in  die  melting-veflels,  it  is  owing  to  tbo 

mrpUaci9u$  earth  of  the  clay-^crucible,  which  by  its  contaft^ 

effeds  the   fufion  of  iboft  ftony  matters,  which,  when 

alooe,  are  infufible. 
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Wkh  ttfyeStto  many  other  fiibftanccs,  the  caufc  of  tbeif 
vitrification  is  their  ferruginous  contents  j  for  6xyd  df  iron 
likewife  promotes  the  fufion  of  many  compofitions,  other- 
wife  not  vitrifiaWei  This  vitrification,  thcirefore,  cuinot 
take  place  in  charcoal<ruciblcs ;  becaufe  in  thefe,  the  calx.ot 
iron  lofes  its  vitrefcent  property,  by  being  reduced  to  rcgu- 
line  iron,  and  hence  ts  rendered  incapable  of  continuing  in 
chemical  folution  or  combination  with  unmetallic-carthf. 
It  then  feparates  froin  them  by  a  kind  of  cliquation. 

An  inflancc  of  this  is  afforded  by  the  Bafalt,  (No,  6— 
10),  ufually  rcprefcnted  as  a  body,  which  very  eafily.meltS 
into  a  black  glafs.  But  this  fufibility  of  bafalt  obtains 
only  when  its  ferruginous  part  finds  no  opportunity  to  be 
reduced  and  to  feparatc :  for  after  this  is  withdrawn,  the 
remaining  portion  of  bafalt  is  nc^  longer  vitrifi^k.  It  now 
appears,  if  examin^  by  a  lens,  as  a  body,  almoft  wholly 
corroded ;  and  it  is  not  converted  into  a  fcoria,  unlefs  after 
continued  expofure  to  the  moft  violcnt.fitc.. 

It  is  worth  remarking,  that,  in  the  charcoal-cruciUc^ 
not  only  is  the  iron  of  fuch  foffils,  as  contain  it  in  a  very 
flight  quantity,  as  Pumce^pne  (No.  15),  Boracite  (No. 
19),  Mca  (No.  38),  completely  reduced;  but  alfo,  that 
even  fome  fpecies  of  ftones,  which  in  no  manner  undergo 
real  fufion,  nay,  which  hardly  feem  to  become  fofter,  as , 
the  Ligniform  Ajbifim  (No,  1 1 ),  Chrysolite  (No.  25),  firw«- 
red  Seminal  (No.  65),  Prafe  (No.  72),  and  Serpentino 
(No.  80),  do  ncvcrthelefs  depofite,  as  it  were  by  cxfiida* 
.  tion,  moft  part  of  their  iron. 

The  proportion  of  the  ferruginous  contents  thus  difco*- 
vcred,  may  ferve  at  the  fame  time  to  determine  in  dubious 
c*fcs  the  daffification  in  the  mineralogical  fyftem.  That 
is  xoiay,  it  may  affift  to  decide,   whether  a  foffil,  whofe 
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yfopofdofi  tt-  metallic  parts  is  as  ytt  nnknowTi,  Would  bfii 
tain  a  place  i»  the  cbfs  ot  earths  airf  ftories  5  or,  whether 
it  ought  to  be  nuirged  in  the  genus  of  iron-ores-^^-Stifeh  i^ 
th9  cafe  with  Umber.-  Of  one  hundrefl  parts'  bf  umbef 
haoiXifpnts  (No.  102),  there  remained  67  ;  and  th6  irorr, 
redoded  frbtn  thi»  refidtium,  anpiawrtcd*td^7  ;  but  the  vitre- 
ous fcorta,  only  to  30. — Of  one  hundred  parts  of  umber 
from  Cdogne^  thw-e  Kls6^fe  remained  67,  of  which  ^35 
wcfe  .iron,  and  33  "werSe Scoria.'  This  mineral,'  therefofe'^ 
a^iduicfa  dderYes  a  plJKre  uftder  the  genus  of  ^fcfiMrresf,  a^ 
(iheerii  other  iron-6ries,  kft^rich  Ih  ftrruginoirt'  Contents.* 
It  nay  be -confidered,  either  as  a  partieula^  fpectes  of  th6^ 
bmWRiFoii-ftone  ^  or  ar  a  variety  of  brown  iron-ochre.  "  1 

•  Belides,  the  trials  made'with  fke  may  be  of  fome  iifllftj^ 
with  regard  to  thofe  foffils^  concerning  which  the  opinions- 
of  the  learned  are  yet  divided,  with  regard  to  the  means' 
employed  by  nature  for  thofr  formation.  I  eveii  th&ik,  that 
in  this  ikianch  of  geological  refearches,  'the  experiments^' 
made  by  nuans  rf  fire^  are  rather  more  decifive  than  the* 
analyfisintheiiio//7-4(M>y«  Although  it  is  ^^ite  contrary  bimf 
intention  to  enter  into  this  difpute,  yet  I  think  myfelf  oblijged^ 
to  ftate  my  own  private  opinion  refpe<!tidg  this  fnbjeS^  iit*' 
dopendoit  of  the  authority  of  others;  which  fc,  thaipl- 
cannot  rank  among  the  products  of  fire,  either  the  gencriii^ 
bafalt^  or  its  kindred  wacke^  or  the  porphyric-Jlate*  ^  In  this 
peduafion  I  am  confirmed  by  perfona)  inipedlon  of  bi&fi^ic 
diftrjids,  efpecially  of  the  "Bohemian  middle  mountainri  a^* 
well  as  by  the  habitudes  of  the  abov^  minerals  in  fire*' 
No,  fr^io  ;  IQ5  J  70. 

On  the  contrary,  as  to  what  relates  to  the  generation  of 

the  Obfidian  (No.  58,   tfo),  Pumice^ftone  (No.  15),    and 

pretended  Volcanic  Zeolite  (No.  iii,  which  laft  is  reckoned 

by  fome  among  the  Piub^/iones)^  &c,  I  willingly  renounce 
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ray  own  opinion ;  adding  only,  that,  on  coofideriog  the 
arguments  for  and  againft  tbcir  vqlc^ic  origin,  the  cir« 
cumfbnce  of  the  obfidian  and  pumicerftone  giving  in  fire 
cxa&ly  the  fiune  produds,  fliould  not  be  difregacded j.  and 
alfo,  that  both  thefe  foffils,  not  onlj  accompany  each  other 
at  Liparij  but  likewife  fr^^utntly  occur  adhully  blended. 

, Aa  die  chemical  analjrfi^  in  the  liutpid  way  is  embarrafied 
with  oumy  .  difficulties,  that  c|ieck  the  prc^reis  of  our 
knowledge. «ff  the  conftituent  pa^s  of  foffik  \  the  ^edieic 
examinfit^om.by  means  of  fire,  of  a  foffil,  not  yet  analyfed^ 
may  ferve  as  a  previous  hint  fi>r  affigning  to  it  its  proper 
place  inthe  fyftematical  arrangen^ent  It  may  alio,  tend  to^ 
correfl  the  claffification  of  feveral  minerals  whoie  charaders 
a^'e  not  fufficiently  d^ftinA,  or  perhaps  have  led  ta  error. 
So,  for  inftance,  the  above  refults  plainly  (hew,  that  the 
Cati^ye  is  not  a  feUfpur  (No.  48,  49)  \  that  the  Ltu^tg 
does  not  belong  to  the  garnets^  and  as  little  to  the 
feUfpar  (No.  55) ;  that  the  Telk^nya-Jinuy  or  braum^ed 
Smi-opalj  is  not  allied  tp  the  vitrlfiable  pitch-ftones,  among 
>yhicb  it  has  been  ranged  on  account  of  its  perfe£l  opacity 
(^o.  65) »  and  that  the  Qranatite  cannot  be  clafled  under 
tbf  garnets  (No.  41) ;  nor  the  Cyanite  under  the  ftriated 
i))drls  (No.  28)i  nor  the  Chlorite^  under  the  varieties  o£ 
mica  ('No.  ?3-3- 

However,  the  Inferences  drawn  from  thefe  eT^periments, 
fliould  not  be  carried  too  far  ;  nor  ihould  a  decifive  conclu* 
fion  be  made  on  the  conftituent  parts  of  g  (bffil,  merely  from 
its  chanf^es  in  the  fire.  For,  in  this  refped,  the  anatjfis  h 
the  humid  way  is  abfolutely  the  only  fafe  guide. 
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ANAJ.VSIS 

OP  rks-   '  -'         -    " 
•     '•-.', 

BlACK^Jiir  FLINT.      . 


(Comiaon  Flint;  Jxufrjlcm  of  the  Geixoans.) 

Vm  ordcf  to  reduce  to  the  requifite  moft  fubtle  pulveru- 
Itnt  ftato  tkje  hauder  kinds  of  ftones,  which  aFC  to  be  Tub- 
jelled  to  a  cbemicHl  analyils,  I  make  ufe  of  a  grinding 
concave  fl^ow  v«0el  or  bowl,  wrought,  as  well  as  its 
appropriated  muUar,  of  black-grey  flint.     The  body,  which 
»  to  to  be  finely  ground  in  it,  being  previoufly  pulve- 
rized in  a  poUflied  ilfel-mortar,  gently  ignited  and  accu- 
rately weigbed,  I   moiften  with  water,  and  continue/ the 
trituration,  until  the  ftone  is  reduc^  to  an  impalpable  pow^ 
der.    A  fhorter  or  longer  time  is  neceflary  for  this  ope- 
latioot  according  to  the  degree  of  hardnefs;  fo  that  lOO 
grains  of  the  more  indurated  fpecies  of  gems  often  require 
tricuniting  for  three  or  four  hours.    After  the  finely  pow* 
dered  ^  m^s  is  again  deficcated  in  the  air,  or  in  a  gentle 
warmth,  J  ignite  the  ^powder,  carefully  colle<^ed  from  the 
iritnrariog-dtfli,  in  a  filver  or  porcelain^^nicibl^)  with  a 
\spff  hcati  and  weigh  i|  on^  more. 
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Stones,  the  hardneis  of  which  does  not  furpafe  that  of 
flint,  weigh  then  no  more  t^ian  at  iirft.  But  fuch  as  are 
harder  than  flint,  acquire  an  increafe  of  weight ;  which  in 
ibme  gems,  as  the  iapphire,  adamantine^par,  and  chryfon 
beryl,  often  amounts,  tp  ff'om  lo  to  13  ^^  ant. 
J 

Therefore,  as  this  addition  of  weight  muft,  cif  courfe^ 
be  ^in  fubtra£led  from  the  fum  of  the  conftituent  p^rt^ 
of  the  dccompofed  body,  an  exad  chemical  knowledge  of 
the  fuhftance,  pf  which  the  grinding  veffet  confifts,  is 
indifpenfable.  Ai^d,  no  doubt,  common  flint  would  be 
little  eligible  for  the  grinding  of  hard  ftpnes,  if,  befides  the 
filex,  its  chief  ingredient,  it  contained  other  earths  in  that 
quantity,  which  is  ftated  by  mineralogifts ;  and  of  whicl^ 
aluminous  earth  is  (aid  to  make  \ip  fiibm  18  ^  20  parts  in 
the  hundred. 

But  from  jan  txz&,  and  repeated  anatyfis  of  this  flmt^ 
I  am  convinced  that  the  quantity  of  foreign  earths,  which 
are  here  combined  with  the  (ilex,  is  far  leis  ^onfidenible, 
and  that  in  general  the  fum  of  them  onlyadloimts  io  one^ 
grain.  On  this  account,  and  confid^ring  the  fmall  number* 
of  grains  abraded  from  the  flint  mortar,  it  would  appear  a 
fuperfluous  nicety,  to  bring  into  calculation  the  fmall  frac-^ 
tional  parts  of  the  other  earths,  befides  the  iiltceous. 

a)  Five  hundred  grams  of  common  flint,  coarfely 
bruifed,  were  ignited  for  half  an  hPur  in  a  covered  cruci-j 
ble.  They  loft,  by  this,  five  grains  of  weight,  and  turned 
^reyifli-white. 

b)  A  Hundred  grains  of  flint,  reduced-  to  the  fineft  pow- 
der, were  mingled  with  three  times  their  weight  of  caufiic 
^t-a(b,  and  expofed  to  a  red-heat  in  a  filver-crucible  for 

hal,^ 
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lolfan  hour;  by'whktbWnagement,  however,  the  tnir- 
ture  did  not  fufe,  bot  continaed  a  looTe,  friable  mafe.-  When 
covered  with  water,  it  was  all  diflblved^  without  any  refi- 
due,  apd  affbfded  a  Amiewhat  turbjd  liquor. 

c)  By  over-faturating  this  folution  with  muriatic  acid, 
ibcjiliceott;  earth  was  precipitated  ^  which,  after  a  due  di- 
^ftion,  was  feparaled,  waihed,  and  ignited.-r-It  weighed 
97  grains- 

d)  The  acid  fluid,  thus.fep^rated,  when  (kturatcd  with 
carbonat  of  fod^  let  fall  a  browxi)(h  earth;  which  re-dif- 
iplved  in  muriatic  acid,  and  lef;  iiUcepus  earth,  weighing 
one  grain  after  ignition. 

/)  The  remaining  muriatic  folution  afforded,  with  cauf- 
fk  ^uxunoniac,  a  brown,  mucilaginous  precipitate  ;  which, 
l^rhen  added,  while  yet  moifty  to  cauftic  lye,  depof^ted  oxyd  tf 
pron^  weighing  after  ignition  one  (quarter  of  a  grain. 

/)  When  this  portion  of  iron  had  been  feparated,  I 
inixed  the  cauftic  lye  with  muriatic  acid  to  excefs.  Being 
(ben  faturated  with  mild  fait  of  tartar,  it  was  put  in  a 
.  warm  place.  A  fmall  portion  of  earth  fell  down  \  which, 
after  gently  drying,  weighed  one  half  grain,  and  its  folution 
in  fulphuric  acid  aflforded  aluminous  cryftals.  This  alumi^ 
nous  earth  would  haye  weighed  on^  quarter  of  a  grain  in  it« 
^ry  ftate. 

g)  The  edulcorating  waters,  after  being  collected,  eva« 
porated  to  drynefs,  and  the  refidual  faline  mafs,  again  dif* 
folved  in  frefh  water,  depofited  three  quarters  of  a  grain 
§nore  of  an  earth,  yfhxch  diflblved  in  muriatic  acid,  with  ef- 
fervefcence,  and  yielded  felenite  or  gypfum,  on  dropping 
(iilphuric  surid  into  it.   It  .was  confequently  calcareous  earthy 

which. 
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which,  if  fr^  from  carbonic  acid^  wOttld  biite  amoutited  to 
half  of  ^  grain,  

Hence  the  coniUtucntpaits  of  cominon  flint  aoiount  id 
0fu  bundrid  to 

Jgnitcd//fx        ir        ^        r)     .    97| 

-^    —    ~         Lime     ,    i)  *     ^  •  0,50. 

1 —    —    -r        Abtmim  •  f)  •    %  f  0,^5 

Ignited  ^jr^  ^/^ /r^v     .     ♦    ^)  •     .  .  o,25 

/^^/j  Volatile  in  |irc     •    v  ^)  ^  j.v  •  ^»  , 
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CHEMiqAI^  BXPJiilMENTS 
ADAMANTINE  S^AR. 


FIRST  SECTIONS 

^ATUEE,  inexhauflible  in  itt  richai,  has  intended/as  it 
were,  to  keep  in  adtvity  the  ardour  of  Naturalifts,  in  tho^ 
jdifcovcry,  examination,  and  arrangement  of  the  foffil  pro- 
duds,  by  prefimting  new  fpecies  that  have  remained  hi- 
therto unknown,  and  whofe  proper  place  has  been  too  fre* 
quemly  miftaken  in  artificial  claffifications.  This  truth  has 
been  cpnfirmed,  in  an  eminent  degree,  hj  the  adamantine. 

The  native  plaices  of  this  ftone  are  China  and  Bingat\ 
^sA  from  each  of  thefe  countries  it  was  iirft  brought^ 
to  Europe,  fof  th^  celebrated  cabinet  of  Charles  Francis 
QriwlUy  £fq.  in  London.  The  denomination  of  adamantiw 
Jfar^  given  to  it  by  Engliih  Naturalifts,  is  grounded  not 
9nljr  on  it»  ^ncomqion  hardnefs,  fimilar  to  that  of  diamond ; 


*  Read  in  the  Royal  Acad,  of  Sciences  at  Berlin.  See  Recbir^ 
ches  chymifmes  fur  U  Sfatb  adamantin  ;  in  the  Memoires  de  VAcad. 
royahetfy  JMk  17S6,  jufqv^  d  la  fin  de  17S7.    Berlin  i79». 

but 
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but  alfd  on  its  application  ;  for  tho  Chinefe  and  Indian  I^ 
pidaries  make  ufe  of  the  powder  of  this  ftone  inftead  of  the 
real  diamond-^wder  for  grinding. 

The  firft  public,  notice .  taken^  the  adamantine  fpar 
which  I  know  of,  is  contained  in  the  fecond  Volume  of 
Sage's  Jrtalyfe  chymique  et  concordance  des  trots  regnes  \  where 
this  writer  ftates  the  above  foffir'to  be  a  granite,  compofed 
of  fel-fpar,  black-fhorl,  and  quarz.  A  more  accurate  ac-» 
count  of  it,  together  with  a  defcripUaa  .ftf  Ju  external  ap^ 
peairance,  was  afterwards  given  by  de  la  Metherie  2nd  Abbi 
l^auy  in  Rozier's  Journal  de  Fhyfique^  for  January  and 
March  1787. 

But  as  no  Chemift  has  ventured  to  undertake  its  chemical 
aiialyfis,  Mr.  Greville  was  fo  obliging  as  to  facrificq  a 
qiiantity  of  this  fubftaf^e^.  in  his  poflTei&on,  fuffi^pnt  for  k) 
examination,  and  to  fen4  it  ibq  for  that  purpofe^ . 

The  adamantine  fpar  prefents  two  diftinft  varieties,  ac-. 
cording  to  the  two  different  countries  which  give  it  birtfar. 
I'he  firfl-,  which  is  found  in  China,  when  regular,  afliimes^ 
t  columnar  fofm  of  fix  fides,  without  terminating  points.. 
The  fize  of  the  fpecimens  which  I  have  feen,  was  from  an. 
half  to  a  full  inch  in  height,  and  three  quarters  of  an  inch 
^.thicknefsi. 

The  colour  of  this  ftone  is  gwy,  of  various  (ha(t»^ 
partly  verging  to  the  brown  of  hair.  The  entire  pieces  ar^ 
opake ;  but  in  thin  lamellas,  and  on  the  edges  tranfparentv 
]ts  fradure  is  glofly,  and  exhibits  a  fine  fpatofQ  or.  foliated, 
texture  \  on  account  of  which,  e^fen  its  outer  furfcice  ap-- 
pears  finely  ftriated.  Its  lateral  facets  are  mpftly  coated 
with  a  delicate,  firmly  adhering  cruft  of  micaceous  fcales  of 
a  filvery  luftrp,  and  infome  pUccs  intermingled  with  parti- 
cles 
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des  of  i6A  let-(paf.'--One  fpectmen  was  alfo  cx>ver&d  with  a 
deUcite  ycHow  fulpbtit  pp'lus. 

This  ftone  is  exceedingly  hard*  For  this  reafon,  it  not 
only  cuts  glafs  with  as  great  facility  as  diamond,  but  it 
alfo  fcratches  rock-cfyftal  and  other  hard  ftoncs,  and  is  em-^ 
ployed,  as  already  mentioned,  for  cutting  and  polilhing  evea 
gems. 

Its  fpecific  gravity  1  found  to  be  3,710. 

An  accidental  charafterilKc  mark  of  this  Chinefe  ada- 
mantine fpar  is,  that  it  contains  magnetic  iron,  dif- 
(eminated  in  fmall  cryflalline  grains,  which  arc  ealily  fepa- 
rable  by  means  of  the  load-ftone,  if  the  ftoiie  has  prcvioufly 
been  bruifed  to  a  moderately  fine  powder. 

The  fecond  rariety,  or  Indian  adamantine-fpar,  from 
Bengal,  called  by  the  nktives  Corundum^  is  diftinguifhed 
from  tJie  Chinefe  by  a  whiter  colour,  by  a  more  decidedly 
fparry  texture  ;  and  by  the  magnetic  iron,  which  it  likewifc 
contains,  confifting  of  iUlI  fmaller  grains,  but  not  inter- 
^perfisd  within  its  fubftance,  but  merely  adhering  to  its 
fiir&ce. 


With  the  Chinefe  Adamantine  Spar  I  made  the  fol- . 
lowing  Chemical  Experimeuts. 

By  ftrong  ignition  for  an  hour  it  loft  1 1  fer  cent,  of 
weight ;  but  fuffered  no  alteration,  except  having  become  a 
little  whiter.     Before  the  blow-pipe  upon  charcoal,  it  wis 

not 
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not  in  the  leaft  attacked,  eitber  by  foda^  or  by  bbrat  of  foda  i 
or  by  the  compound  of  phofpbat  of  ibda  and  aouQjaaiac 

{phofphoric  fait  of  urine.) 

In  order  to  guard  againft  accidental  impurities,  I  bruifed 
the  ftone  on  the  anvil,  between  many  (beets  of  firong  paper. 
I  then  picked  out  tbe-pureft  pieces  ^  heated  thtm  to  rednefs, 
and  quenched-  them  in  water.  However,  this  operation 
being  feveral  times  repeated,  was  found  ufeleis ;  and  the 
hardnefs  of  the  ftone  was  not  at  all  thereby  diminiibed.  It 
was  next  triturated  in  an  agate  mortar  to  the fineft  powder; 
and  upon  300  grains,  or  five  drachms  of  this  powder,  intro^ 
duced  into  a  retort,  twice  its  weight  of  aqua  regia  was 
poured.  By  ftrong  digeftibn,  I  obtained  from  it  a  gcdden* 
yellow  tindure  of  iron*  This  digeftion  was  on<x  mor^ 
repeated  with  a  frefh  quantity  of  the  fame  acid.  I  then 
precipitated  the  diflblved  iron  by  cauftic  anunoniac ;  which 
precipitate,  after  edulcoration  and  ignition,  was  all  attfafied 
by  the  load-ftone. 

JMy  next  ftep  was  to  examine  whether  the  decanted  fluid 
contained  calcareous  earth. — ^For  this  purpofe  I  combined  it. 
with  mild  ammoniac ;  but  no  trace  of  this  earth  appeared* 
Therefore  the  acid  had  only  extraAed  that  portion  of  irop^ 
which  is  fimply  diiTeminated  in  the  adamantine  fpar ;  but 
does  not  belong  to  its  compofition. 

The  powder  remaining  after  the  extradion  of  the  iron  was 
of  a  bright  a(h-grey.  This  I  mixed  with  double  its  weight 
of  fait  of  tartar*,  and  ignited  it  in  a  filver-crucible,  during 
two  hours  in  a  briik  fire.  But  on  Ibftening  again  this 
mafs  by  diftilled  water,  I  foon  perceived,  that  no  rifiluti9ny 

*  Pot-a(by  or  vegetable  alkali,  prepared  from  Urur. 
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•r  feytrarion  of  partS)  had  taken  place  in  the  intriniic  mix-^ 
ture,  or  cooipofition  of  the  flone :  nor  did  the  alkaline  fo- 
lutbn  let  bll  any  pn^ipitate>  when  iaturated  with  acids. 

Convinced  by  other  experin^ents,  that  the  cauflic  fixed 
alkalis  have  a  ftx^nger  refrlvent  power,  ,than  the  mild  over 
ftooes  of  a  firmer  texture^  I  refolved  to  repeat  the  opera- 
tion with  the  cauftic  alkalf*  With  this  viaw  I  prepared 
cauftic  foda,  with  all  the  precaution  necellary  for  obtaining 
jjt  in  a  per£edly  pure  ftate. 

Equal  parts  of  this  cauftic  fait,  and  of  the  powder  of  ada- 
mantine  fpar^  were  iubje&ed  to  ignition  in  a  filver-cru« 
cible  for  the  ipace  of  two  hours.  After  this,  the  calcined 
mais,  which  had  become  very  compaft  and  hard,  was  tri- 
turated With  diftilled  water  ^  fuper-faturated  with  muriatic 
acid,  and  digefted.  The  acid  extraded  merely  a  pale  yel- 
low tindure,  which  ftill  contained  a  flight  ferruginous  im- 
pregnation ;  but  nothing  of  an  earthy  nature.  When  the 
refidual  powder  was  again  wafhed,  and  ignited,  it  was  of  a 
light  grey-white  colour,  and  weighed  240  grams.  So  that 
60  grains^  making  the  fifth  part  of  the  firft  weight  of  the 
crude  ftone,  muft  be  taken  for  the  iron  difleminated  in,  an4 
now  iqpartfied  Irom  it  by  acids. 

•.' 
Thefe  240  grains  I  mixed  with  four  times  their  weight 
of  cauftic  mineral  alkali ;  and  ignited  them  in  a  crucible 
made  of  filver,  as  long  as  the  veflel  would  bear  it,  without 
itfelf  fufing.  After  refrigeration^  the  mais  was  io  firm  and 
fb  hard>  that  in  order  to  bring  it  on  the  filter,  I  was  under 
Ibe  neceffity  of  foitening  it  by  long  tedious  boiling  in 
diftilled  water.  The  alkaline  folution,  iaturated  with  mu« 
riatic  acid,  now  dropped  a  white,  very  loofe  earth ;  which, 
bom  previous  conjedhire,  I  then  imagined  to  be  filiceous. 
But  this  was  not  the  cafe,  for  it  v^s  rapidly  and  clearly  re- 

dif- 


Digitized  by 


Googk 


4^  In.  Ejtperi/fienls  dft 

difiblved  by  a  flight  excefs  of  acid,  and  proved  to  be  fatti^f* 
aluminous  on  farther  trial.     And  by  accurately  faturating 
the  folution  with  fait  of  tartar,  I  repu-oduced  it  again  in  thtf 
form  of  a  precipitate,  and  coIle£led  it. 

The  powder,  left  on  the  filtering-paper,  hid  an  ifabella^ 
yellow  colour,  and  had  become  loofer.  I  poured  upon  it  fouf 
parts  of  aqi^a  rcgla  ;  but  it  foon  formed  with  itaflhick  gela-^ 
dnous  coagulum.  Having  added  four  parts  more,  I  digefled 
the  mixture  in  a  boiling  heat.  Which  being  done,  it  was 
diluted  with  hot  water,  and,  after  filtration,  faturated  with 
fait  of  tartar^  By  this  management  a  white  loofe  earth 
precipitated,  and  was  aluminous,  like  the  preceding* 

I  next  repeated  the  fame  opemtion  with  the  140  grains  of 
the  powdet  of  this  ftone  that  remained  in  the  lafl ••-mentioned 
procefs :  that  is  to  fay,  I  added  four  parts  of  cauftic  foda, 
and  heated  it  to  rednefs  for  five  hours  in  a  filver-crucible. 
As  in  the  preceding  experiment,  fo  in  this,  the  mafs  became 
exceedingly  hardened,  and  of  difficult  folution,  even  in 
boiling  water.  Its  filtered  lye  likewife  depofited,  on  the 
addition  of  muriatic  acid,  a  white  loofe  earth  5  which,  in 
the  fame  manner,  entirely  diflblved  without  any  turbidnefs, 
by  an  excefs  of  the  acid.  Having  been  again  precipitated 
by  mild  alkali,  I  collected  and  added  it  to  that  which  was 
pbtained  in  the  laft  proceis. 

In  the  fame  manner,  as  mentioned  above,  I  treated  the 
refidue  that  remained  behind  on  the  filter  after  the  fepara* 
tion  of  the  alkaline  lixivium,  by  digefting  it  in  aqua  regia  ; 
and  the  fmall  portion  of  earth,  extra^ed  from  it,  was 
likewife  precipitated  by  fait  of  tartar* 

The  undecompofed  part  of  the  powder,  which  at  this 
period  weighed  103  grains,  I  fubje£led  a  ftcond  time  tocalci* 

nation^ 
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bation,  during  five  hours,  being  previoufly  mixed  with  a 
quadruple  proportion  of  cauftic  alkali.  The  refult  agreed 
with  that  of  the  foregoing  procefs.  From  the  filtered  al- 
kaline folution.  of  the  mafs,  foftened  with  difficulty,  acids 
threw  down  a  flight  quantity  of  loofe  earth  j  which  was 
re-diflblved  when  the  acid  was  added  to  excefs.  Having 
been  again  precipitated  by  the  addition  of  alkali,  it  was 
then  collected; 

I  next  put  the  edulcorated  refidue,  weighing  now  but  92 
grains,  in  digeftion  with  fix  parts  of  nitric  acid.  The 
powder  of  the  undecompofqci  adamantine  fpar  continued,  as 
before,  lying  at  the  bottom,  like  an  heavy  fine  fand.  Rut 
when  the  mixture  had  begun  to  boil,  i  perceived  an  unex^ 
peQed  alteration.  The  powder  fwelled;  rofe  from  the 
bottom  of  the  matrafs  towards  the  furfac^  of  the  liquid,  and 
changed  its  fandy  appearance  to  that  of  a  flocculent  precipi- 
tate, nearly  of  the  fame  form,  with  recently  precipitated 
muriat  of  filver  ;  but,  on  continuing  the  digeftion,  it  again 
fell  down  in  the  form  of  an  incoherent  powder.  This  laft 
'  acid  likewife  extraded  a  fmall  portion  of  alumine  \  which  I 
coUeded,  after  precipitating  it  by  pot-afli. 

The  remaining  powder  of  the  adamantine  fpar,  whofc 
Weight  after  ignition  amounted  to  74  grains,  was  treated  in 
precifely  the  fame  manner  as  before,  only  with  this  differ- 
ence, that  I  increafed  the  proportion  of  cauftic  alkali,  of 
which  I  now  took  a  fextuple  weight.  After  the  mafs  had 
been  ignited  for  five  hours,  and  refrigerated,  it  was  found, 
as  in  every  previous  operation,  to  be  very  difficulty  folublc 
in  boiling  water.  At  this  time,  by  the  addition  of  an.  acid 
to  the  filtered  folution,  a  lefs  quantity  of  loofe  earth,  than 
be&re,  was  precipitated;  but  which  even  now  was  notfili-, 
ceous  e^rth.  Bailing  nitric  acid  likewife  extracted  from  the 
refidual  powder  a  little  aluminous  earth. 

E  When 


Digitized  by 


Googk 


50  III.  Experiments  on 

When  the  adamantine  powder,  remaining  after  thcfc  re* 
peated  ftrong  calcinations  with  alkali,  was  put  on  the  ba- 
lance, Its  weight  was  found  to  be  <Jo  grains.  It  appeared 
now  in  the  form  of  a  fine,  filiceous  earth ;  and  in  order  to 
examine  it  as  fuch,  I  mingled  it  with  one  ounce  of  mild 
foda*;  upon  which  it 'was  ftrongly  calcined  in  a  fmallfilver- 
crucible,  and  at  length  urged  to  fiifion.  The  crucible  was 
left  uncovered;  becaufe  I  intended  to  watch  attentively, 
whether  the  blended  mafs*  would  effervefce,  during  the  ac- 
tion of  the  carbonated  alkali,  and  thus  betray  a  filiceous  na^ 
ture.  The  fufion,  however,  went  on  without  thc^  leaft 
frothing ;  and  by  this  I  was  fufficiently  convinced,  that  the 
earth  under  trial  was  not  yet  purely  filiceous* 


* 


The  melted  mafs  proved,  after  refrigeration,  to  be  as  dif- 
ficult of  folution  in  water,  as  before*  This  alkaline  Ijre, 
pafTed  through  the  filter,  ihewed  no  appearance  of  having 
taken  up  any  foreign  fuWlance.  It  remained  perfe£Uy 
clear  and  limpid,  when  faturated  with  acids;  fome  fewt 
hardly  perceptible  flocks,  excepted* 

I  now  endeavoured  to  feparate  fomething  from  the  refi<* 
due,  zgim  edulcorated,  by  means  of  ftrong  fulphuric  acid* 
Eight  times  its  weight  of  this  acid  was  accordingly  poured 
upon  it,  and  again  with  proper  precaution  diftilled  olF  from 
it  to  drynefs.  The  refidue,  foftened  by  hot  water,  was 
put  on  the  filter,  and  the  acid  liquor,  which  pafTed  through 
the  paper,  was  faturated  with  pure  vegetable  alkali.  Yet, 
even  with  this  treatment,  I  only  obtained  a  very  ^ight  in- 
dication of  alumine. 

On  confidering  this  great  obftinacy  of  the  remainder  left 
from  the  adamantine  fpar,  which  by  the  laft  operation  hardly 
loft  one  grain  of  weight,  I  again  recurred  to  the  cauftic 
mineral  alkali*    The  powder,  mixed  with  a  tenfold  quan- 
tity 
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tity  of  fdda,  was  firft  ignited  for  four  hours;  increafing 
^IJMBrwards  tlie  inteniiry  (A  heat,  until  the  mafe  entered  injto 
%  thin  fufiooy  in  which  ftate  it  was  kept  two  hours.  The 
filver-crucible  would  not  longer  refill  the  adion  of  the  fire ; 
it  was  injured,  though  without  detriment  or  lofs  of  the 
mmh%  whieh  was  agaia  with  difficult/  liquified  in  water, 
•ad  then  Altered. 

The  iUealiae  lixifium,  thus  obtained,  depofited  a  tender 
fSfth^  upoA  fiituration  with  acids.  But  even  this  earth  was 
not  yet  filkeous.  It  di&ppeared  by  a  flight  excefe  of  the 
acid;  and  feparated  again^  as  foonas  the  point  of  faturation 
wu  reftored,  by  the  addition  of  alkali*  When  thus  reco- 
vered, it  was  freed  from  adhering  faline  particles  by  waflx- 
ing,  and  added  to  the  precipitates,  obtained  in  the  preceding 
operation^ 

Upon  the  lenMiiiiig  portion  of  adamantine  fpar  in  a  paU 
Terukot  flats,  which  in  this  procefs  again  had  aflluned  an 
i£ibella-oolour,  I  then  aSiifed  four  parts  of  nitric  acid. 
The  fluxture  thickened  to  a  jelly;  on  which  account  I 
addei  four  parts  more  of  nitric  acid,  and  digefted  it  in  a 
hoiliiig  beat*  .  The  fohjtion  being  diluted  with  water,  and 
fiUored,  was  iatorafied  with  fak  of  tartar ;  and  the  precipi-* 
tate  which  it  afforded,  added  to  the  preceding  ones. 

Atdus  peiiod,  the  iquantity  of  adamantine  fpar,  which 
•had  hitherto  refiAed  decompofition,  weighed  34  grains ; 
which  wem  mixsd  with  15  times  dieir  weight  of  cauftic 
fiida,.  and  ignited  in  »  brtlk  fire,  during  iive  hours.  Yet, 
DOiwitiiftaading  thitf,  the  alkaline  lye,  procured  from  the 
re-diflblved  mafs,  aAd  faturated,  depofited  only  a  trifling 
quantity  of  a  locculent  earth ;  aod  for  this  reafon  no  dimi- 
putkmof  weight  was  gbfervidde  in  Cbe  refidue. 

B  2  ^  Digefted 
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DIgefted  with  eight  parts  of  nitric  acid^  the  misttiire 
again  acquired  a  gelatinous  confiftence :  and  the  acid,  fcpa- 
rated  by  filtering,  likewife  afforded  only  a  fcanty  precipi- 
tate, on  being  faturated  with  alkali; 

The  powder,  ftill  undccompofed,  weighed  now  l^  grains  ; 
which  I  blended  again  with  15  parts  of  cauftic  foda,  and 
treated  in  the  manner  oftentimes  ftated.  But  I  obferveiJ 
tliat  the  alkali,  as  well  as  the  fubfequent  digeftion  in  acids, 
extraclcd  from  it  ftill  lefs  than  before ;  fmce  the  remaining 
undeconapofed  part  amounted  yet  to  24  grains.  - 

I  then  refolved  to  try,  whether  perhaps  a  ftronger  degree 
of  heat,  than  the  filver-veffel  was  capable  of  bearing, 
mi^ht  not  give  additional  force  to  the  adlion  of  the  allcaline 
fait,  and  thus  efFeft  the  farther  decompofition  of  this  ftub- 
born  refidue.  ■  I  therefore  fubftituted  an  iron-crucible  to 
that  of  filver.  This  refidue,  being  mixed  with  four  parts 
of  mild  pot-a(h,  and  introduced  into  the  iron-crucible,  was 
cxpofed  to  a  heat  fufficiently  intenfe  to  caufe  it  to  melt,  and  ' 
it  was  then  kept  for  two  hours  in  red  fiifion.  This  obfti- 
,  nate  body,  however,  could  not  be  maftered.  The  liquor, 
fcparated  from  the  diflblved  mafs,  held  no  atom  of  earth  in 
folution  5  but  remained  clear,  when  faturated  with  acids. 

After  the  refidue,  left  on  the  filtering  paper,  had  been 
freed  by  means  of  the  muriatic  acid  from  the  particles  of 
iron  which  it  had  acquired  from  the  melting-veffel,  and  af- 
ter it  had  been  edulcorated  and  dried,  I  found  it  poiTefled  of 
the  fame  nature  as  before  \  and  only  one  grain  of  its  weight 
was  wanting,  which  I  fuppofe  was  not  diflblved,  but  loft. 

Having  thus  eleven  times  calcined  and  fiifed  this  ftone, 
with  alkali  in  various  proportions,  I  at  laft  gave  up  all 
hopes  of  conquering  this  rafidue,  which  at  each  operation 

proved 
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proved  more  and  more  refraSory.  And  not  expelling  fuc- 
fefs,  even  from  repeating  thefe  tedious  procefles,  that  ex- 
haufted  all  patience,  I  turned  my  attention  to  the  examina* 
tion  of  the  feveral  precipitates  that  had  been  colieiSted. — But 
I  found  that  thbfe  which  were  obtained,  by  njeans  of  acids, 
from  the  folutions  of  the  mafTes  calcined  with  alkali,  were 
of  nearly  the  fame  nature  as  the  precipitates,  thrown  down 
by  alkalis  from  the  acids,  in  which  the  adamantine  fpar 
was  digefted  or  extracted  after  every  calcination.  For  this 
'  reafon  I  mixed  them  ail  together,  and  chofe  the  fulphuric 
acid,  as  the  proper  teft  for  their  examination.  This  men- 
ftruum,  confifting  of  one  part  of  the  concentrated  acid,  di- 
luted with  four  parts  of  water,  immediately  diiTplved  a  cpn« 
fiderable  part  of  the  earthy  precipitate ;  but  another  portion 
remained  undiflblved,  though  the  acid  had  been  added  to 
excefs,  and  was  aiBfted  by  a  boiling  heat.  Upon  this  un^ 
difibhred  earth,  when  feparated  by  filtration,  edulcorated, 
dried,  and  introduced  into  a  retort,  I  poured  four  times  its 
weight  of  concentrated  fulphuric  acid  \  and  having  a^in 
abftraded  this  laft,  by  diftillation,  to  drynefs,  in  a  f^d- 
bath,  I  foftened  the  refiduum  with  boiling  water,  placed  it 
on  the  filter,  and  edulcorated  the  earth  remaining  on  the 
paper.  I  found,  however,  that  by  this  treatment,  nothing 
of  importance  could  be  extracted  from  this  earthy  for  the 
folution,  faturated  with  alkali,  yielded  only  one  half  grain 
of  precipitated  aluminous  earth,  which  I  re-difTolved  in  fome 
drops  of  fulphuric  acid,  and  added  to  the  preceding  folutiqu 

A  fmall  proportionate  quantity  of  pure  vegetable  alkali 
being  added  to  this  folution,  it  was  made  to  cryftallize  by 
repeated  gentle  evaporations  ^  after  which  it  fliot  into  regu^ 
)ar  cryftals  of  alum,  which  were  coUefted. 

I  obierved,  however,  that  on  every  cryftallization  of 
tilil  folution  of  alum,  a  white  filmy  earth  was  feparated. 

S3  \  therefore 
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I  theisfore  collected  it  carefully,  and  treated  it  in  the.  bm^ 
manner  as  the  earth  mentioned  before ;  t^at  is — I  diftilled 
from  it  four  times  its  weight  of  ftroog  fulphuric  acid ; 
foftened  the  refiduum  in  the  retort  with  water ;  filtered  the 
liquid  which  had  diftilled  over,  and  faturated  it  with  alkali, 
fiut  hardly  one  half  grain  of  earth  fell  down,  and  this  was 
ftill  aluminous.-  The  earth  which  remained  undifiblved, 
cxaftly  refembled  that  which  has  been  mentioned  before, 
and  was  accordingly  added  to  it. 

Thus  I  at  length  fo  far  fucceeded,  as  to  deonnpofe 
the  adamantine  fpar  into  two  different  fpecies  of  eartk. 
But  though  the  firft  evidently  (hewed  itfelf  to  be  alumU, 
^  nous,  the  nature  of  the  fecond  was  doubtful.  On  faperfi* 
cial  confideration,  this  laft  might  well  be  taken  for  fiUceous 
•arth;  but  its  habitudes  contradicted  this  fu^^fition. 

Encouraged  by  the  hope  of  coming  nearer  to  the  4i{co^ 
very  of  its  true  nature,  I  repeated  the  operation  fo  fro* 
quently  noticed,  of  heating  it  to  intenfe  rodnefs  for  fome  time, 
with  fix  parts  of  cauftic  foda  in  the  filver-crucible,  and  in- 
creafing  at  laft  the  ftrength  of  the  fire  fo  as  to  affeft  its  tho- 
rough fufion.  The  melted  mafs  had  then  acquired  a  ftmted 
cryftallic  texture.  Yet  the  alkali  took  up  but  a  fmall  por- 
tion of  it,  as  I  found  by  the  weight  of  the  iindiflblv^d 
earth,  recovered  from  the  calcined  mafs,  after  liquefying  it 
by  water.  The  refidue,  waflied  and  dried  afi«fli>  was 
boiled  for  an  hour  with  ten  times  its  weight  of  ftrong  nitric 
acid ;  from  which,  when  feparated^  again,  and  faturated 
with  alkali,  only  an  inconfiderable  trace  of  alumine  fell 
down. 

I  then  faturated  with  nitric  acid  the  alkaline  folution  ob- 
tained from  the  melted  mafs.     It  let  fell  a  flight  quantity  of 

fine 
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a  fine  earth ;  not  a  partick  of  which  was  diColved  by  nitric 
acid  boiled  upon  it  for  fome  time. 

This  portion  of  earthy  which  was  precipitated,  and  reco- 
vered  by  filtration,  ought  at  laft,  agreeably  to  theory,  to 
have  aflumed  the  charader  of  pure  (iliceous  earth.  To 
.  ihake  trial  of  it,  I  expofed  it  with  foda  to  the  a<9:ion  of  the 
blow-pipe,  in  a  quantity  not  exceeding  three  grains.  But 
it  did  not  prove  to  be  filiceous ;  on  the  con^rary^  I  found  it 
to  be  of  the  fame  nature  with  the  whole  of  the  remaining 
earth,  from  which  it  was  feparated  by  the  mineral  alkali 
during  die  fuflon. 

However,  in  order  to  make  a  tx>inparattve  experiment 
with  real  filiceous  earth,  I  mingled  a  drachm  of  this  laf(, 
precipitated  from  liquor  t>f  flints,  with  four  dradims  of 
caufUc  foda,  and  expofed  them  tc^ther,  in  a  fil  ver-crucible^ 
to  only  a  moderate  ignition.  Although  this  mafs  was 
hardly  a^liitinated  by  the  operation ;  yet  it  eafily  afforded  a 
dear  folution  in  difKlled  water.  And  when  this  was  &tu-. 
rated  with  an  acid,  the  filiceous  earth  fell  down,  in  its  ufual 
manner,  in  the  form  of  a  jelly-like  fubftance,  highly 
iafumefced. 

From  all  thefe  proce^es  it  is  fufficiently  obvious,  that 
the  adamantine  earth  in  no  manner  a£ts  IHce  ihe  fiiiceous. 
If  it  were  fo,  it  ihould  diffolve  in  fixed  alkalis,  by  means 
of  a  red  heat;  more  efpecially  when  cauftic  alkalis  are 
employed,  as  was  here  -the  cafe :  and  it  likewife  ihould  be 
recoverable  from  them  by  affufion  of  acids*  But  tb&  earth, 
which  after  the  firft  fufions,  was  thrown  down  by  acids 
from  the  alkaline  folutions,  was  not  filiceous,  but  alumi- 
nous, which  was .  immediately  and  entirely  re-diflblved  by 
^ng  more  of  acid.  And  in  proportion  as  the  alumine 
Wts  feparated  from  die  mixture  of  the  adamantine  i^r,  by 

s  ^  alkalis 
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alkalis  as  well  as  by  acids,  the  unknown  earth   in  qucftioa 
more  and  more  refifted  eaCh  folvent  medium. 


If  filiceous  earth,  blended  with  equal  parts,  or  with  only- 
one  half  of  its  weight  of  fixed  alkali,  be  expofed  to  a  melt- 
ing heat,  it  unites  with  llrong  efFervefccnce  to  the  alkali, 
and  affords  a  clear  glafs.  Aixi  this  refult  enfues  both  in  the 
crucible,  and  before  the  blow-pipe,  in  fmall  experiments. 
But  this  is  not  the  cafe  with  the  other  earth.  When 
brought  before  the  blow-pipe  in  a  fmall  filver  fpoon,  a  little 
cfFervefcence  feems  indeed  to  take  place  at  tiie  beginning  of 
the  fufion  j  but  neither  is  the  efFervefccnce  fo  ftrong,  nor  is 
there  a  clear  vitreous  globule  formed,  as  in  the  firft  inftancc. 
Only  a  fcorious  mafs,  of  difficult  fufion,  remains. 

A  frit,  compofed  of  twenty  grains  of  this  earth,  with  a$ 
much  carbonated  foda,  was  expofed  in  a  luted  clay-cru- 
cible, to  the  ftrongefl  heat  of  the  porcelain-furnace,  which 
is  fo  intenfe,  that  carrara-marble,  or  any  other  calcareous 
earth,  if  inclofed  in  a  clay-crucible,  melts  without  any  ad- 
dition, into  a  very  hard,  clear,  and  green  glafs.  The  re- 
fult of  this  experiment  was,-  an  opalefcent,  very  hard, 
green ifli- white  glafs ;  the  frafture  of  which,  however,  ex- 
hibited figns  of  a  texture,  in  divergent  lines,  radiated  from 
^  common  centre  at  the  bottom  of  the  melted  mafs. 
Whereas  filiceous  earth,  precipitated  from  the  liquor  of 
flints,  when  mingled  with  equal  parts  of  f(>ua,  as  was  to  be 
•cxpecled,  yielded  a  clear  glafs  in  the  fame  degree  of  heat. 

What  am  I  then  to  think  of  this  earth  ?  Shall  I,  per- 
haps, take  it  for  a  mixture  as  yet  not  totaHy  decompofed, 
of  two  or  more  fipiple  earths,  perhaps  the  aluminous  and 
filiceous? — This  opinion  is  not  without  probable  ground. 
The  extreme  obftinacy  with  which  .  the  adamantine-fpar 
refifts  lall  attempts  to  decompofe  it,  fhews  us  the  high  de- 
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grec  of  attnwftive  power,  by  which  nature  has  moft  In* 
timately  mixed  and  united  the  .  conftitucnt  parts  of  thi$ 
ftone.  Heitce,  in  proportion  as  the  aluminous  earth  was 
£Drced  out  and  fepa rated  from  the  mixture  of  this  flone> 
feemed  tlie  laft  refidue,  which,  for  a  moment,  I  will  fuppofe 
to  be  filiceous,  to  be  more  ftrongly  attradled,  and  fecured  againft 
farther  folution,  by  its  other  remaining  conftituent  parts, 
in  the  fame  manner,  perhaps,  as  filver  is  defended  by  gold 
from  the  attack  of  nitric  acid,  when  the  firft  is  united  with 
the  latter  by  fufion,  in  a  proportion  f^naller  than  two  tQ 
one.,  .  • 

But  this  analogy  fubfifts  only  in  appearance,  and  it 
might  be  applied  only  in  the  decompofition  of  the  adamantine 
fpar,  by  means  of  acids.  For,  in  that  cafe,  the  filiceous 
earth,  becaufe  itfclf  infoluble  in  acids,  might  proteft  thp 
alumine  which  is  moft  intimately  combined  with  it;  in 
the  fame  way  as  gold,  by  its  infolubility  in  nitric  acid, 
preferves  the  filver  againft  the  aflion  of  the  fame  acid, 
which  in  general  fo  readily  diflblves  it.  On  the  contrary, 
this  example  does  not  feem  very  applicable  to  the  d^com* 
pofitton  of  this  ftone,  in  the  dry  way,  by  means  of  alkali ; 
iince,  in  this  cafe,  both  earths,  th^  alumine  as  well  as  the 
iUex,  are  foluble  in  filled  all^alis. 

Befidos,  th^  above  conje£lure  is  oppofed  by  another  ^ir- 
cumftance.  We  are  taught,  by  experience,  that  mixed 
bodies,  whofe  conftitutent  parts  are  ftrongly  attracted  by 
pach  other,  may  certainly,  for  a  long  time,  refift  the  force 
-of  folvent?  ;  but  we  alfo  know,  by  experience,  that,  when- 
ever the  folution  h^  adually  taken  place,  efpecially  when 
in  the  humid  way,  the  reciprocal  attraSive  power  of  the 
conftitucuit  parts  is  then  either  totally  deftroyed,  or,  at 
leaft,  fq  jf^  dimiiuibed,  that  notfiing  impedes  their  f<^a^ 
ration. 
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This  is  the  cafe  with  the  earth  of  the  adamantine  fpar: 
for  it  has  a£lually  been  diffolved,  conjun£Hvcly  with  the 
aluminous  earth,  partly  in  acids,  partly  in  'the  alkaline 
lyes.  And  it  has  alfo  been  recovered,  in  the  form  of  a 
precipitate,  from  both  kinds  of  fol  vents. 

What  inference,  therefore,  renfiains  ? — This  earthy  fub- 
ftance  would  not  give  any  further  indications  of  a  mixture  ; 
and  yet  it  prcfented  none  of  the  fpecific  chara<Stcriftic  marks 
by  which  the  other  fimple  earths,  at  prefent  known,  are 
diftinguifbed.  Are  we  not,  then,  authorized  to  regard  this 
body  as  a  new^  dijlin^y  fimple  earth  ?— However,  I  do  not 
yenture,  at  this  time,  poiitively  to  decide  on  this  point. 
8eft>re.  this  can  be  done,  repeated  sjcpertments  mujt  throw 
mre  light  on  the  nature  of  this  earth.  Yet,  confidering  Ae 
icarcity  of  adamantine  fpar,  and  its  difcouraging  refiftence 
to  chemical  analyfss,  there  is  litde  hope  for  a  fpecdy  fac* 
fefs. 

It  now  remains,  to  flate  the  proportion  of  the  parts  iomA 
in  the  adamantine  fpar. — The  grains  of  magnetic  inm 
difleminated  through  it,  oonftituted  the  fifth  part  of  its 
whole  weight  -^  for  when  they  had  been  feparated,  there 
remained  240  grains  of  the  300  employed.  But  this  iron 
cannot  be  brought  into  the  computation  as  a  conftituent 
part  of  the  ftone. — Its  proper  conftituent  parts  arc,  alunu^ 
mus  earthy  and  the  above  yet  undetermined  earth.  After 
all  the  aluminous  earth,  coIIeAed  in  this  analyfis,  had  beeft 
diffolved  in  fulpliuric  acid,  and  properly  cryftallized,  I 
obtained  from  it  2  ounces  6  drachms  of  alum,  in  regular 
cryftals.  As,  therefore,  the  alamine  contained  in  one 
ounce  of  this  neutral  felt,  amounts,  when  ignited,  to  56. 
grains,  it  is  manifeft,  that  thofe  2  ounces  6  drachms  of 
cryftatlized  alum  contain  154  grains  of  aluminous  earthy 
free  from  water. 
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Tbc  other  yet  undetermined  earth  weighed,  after  igni-? 
fion,  53  grains.  To  thefe  QHlft  be  added  the  reTidiie  of  24 
grams,  which  remmned  at  laft,  on  ^e  decompofitlon  of  the 
none,  and  was  infiduUe,  and  perfeAly  like  the  other  por- 
tion. Hence  this  e^h  amomKts,  in  the  whole,  to  7^ 
^A8 ;  which^  with,  the  154  grains  of  aluminous  earthy 
^ve  ibe  (\ixx\  of  231  graios. 


SECOND  SECTION, 

The  circuinftantial  ^^nption  of  o^  firft  analytkal 
^empt  refpe&ing  the  adamantine  fpar  (commanicated  ia 
the  foregoing  fedion),  may  ferve  as  an  example  to  ibew 
the  difficulties  chemffts  have  but  too  often  to  contend  widi^ 
when  examining  unknown  natural  bodies.  If  the  method 
of  decompofing  hard  ftones,  purfued  in  my  former  enquiry,' 
be  compared  with  the  prpcefs  which  will  be  explained  in 
the  prefent  fe£tion.  It  w^l  alfo  appear  from  thence,  how 
feemingly  unimportant  the  caufes  often  are  which  at  one 
time  enfure  Aiccefs  ^  tfa^  undertalaog,  at  another  time  ren* 
der  it  dificult. 

By  the  cefults  of  die  above  ^perlments,  I  was  iiiduced 
t0  enfuire,  wfaethec  that  earthy  body,  which  was  obtained 
hefides  the  aluminous  earth,  did  not  deferve  to  be  confider* 
ed  as  a  new,  peculiar  earth.  However,  I  accompanied 
this  conjefhire  with  the  exprefs  declaration,  that  I  did 
not  then  mean  1^  altert  any  thing  certain  i  but,  on  the 
contrary,  that  farther  experiments  could  alone  decide  that 
^oeftbn.  Nevertbeiefs,  I  find  diis  fubftance  mentioned  by 
feveral  authors  as  an  earth,  the  exiftence  of  which  has 
been  already  proved,  and  named  by  them  Eartb  of  Ada^ 
mafitini  Sfar^  Corundum-^artbi  blc. 

I  Oa 
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On  this  account,  I  thought  myfclf  the  more  bound  to 
Ihake  new  refearches  on  the  adamantine  fpar,  and  to  give, 
if  poffible,  a  complete  decompofition  of  it,  inftead  of  the 
former  preliminary  and  unfiniflied  examination.'  Two 
reafons  impofe  upon  me  this  tafk;  either  to  throw  full 
light  upon  its  nature  if  it  (hould,  on  farther  examination, 
prove  to  be  really  a  diftinft  and  new  earth  j  or,  if  the  con- 
trary be  the  cafe,  to  prevent  in  time  the  fpread  of  an  error, 
pccafioned  againft  my  intention. 

The  want  of  a  ftifficient  additional  quantity  of  this  foffil, 
which  ftill  continues  to  be  fcarce  in  Europe,  has,  however, 
j;etarded  the  execution  of  this  purpofe  for  a  confiderable. 
time  ;  but  other  experiments,  conducted  during  that  period, 
have  made  me  acquainted  with  a  fborter  and  more  cert^n 
method  of  analyfmg  gems,  and  other  fimilar  foffil  bodies,^ 
pf  difficult  decompofition. 


A. 

Decompofition  of  the  Chinefe  Adamantine  Spar^ 

a)  Hundred  and  fifiy  grains  of  hair-brown  adamantine 
Jpar^  from  China^  containing  interfperfed  particles  of  mag- 
netic iron,  were  powdered  by  gentle  blows  in  a  mortar  of 
polifhed  fteel,  and  the  grains  of  iron  exlraded  with  th« 
load-ftone.     The  feparated  iron  weighed  i8  grains, 

li)  Hundred  grains  of  the  powder  froni  this  ftone  w^re 
<hen  weighed,  and  moft  finely  levigated,  moiftening  them 
with  water,  in  a  triturating-di(h,  nuu]e  of  flint.  After  deficca- 
tion  the  powder  appeared  of  a  grey  colour,  refembling  that 
of  wood-a{hes,  which  pafled  into  a  brown-red,  after  gentle 
ignition.  It  now  weighed  iio|^  grains,  and  confequently 
had  received  an  increafe  of  I0|  gr^ns  of  filiceous  earth  fron\ 
the  grinding-YcflcI, 

f )  Afw 
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c)  After  this  it  was  mixed  in  the  (ilver-crucible  with 
4  ounces  of  cauftic  lixivium,  prepared  from  the  pureft  vege- 
table alicali,  the.  faline  contents  of  which  lye  amounted  to 
one  half  of  its  weight ;  and  after  this  the  fluid  was  again  eva^ 
porated,  till  tbe  KnaTs  was  dry.  This  done,  the  crucible 
•was  removed  into  the  wind-furnace';  applying  at  firft  a 
moderate  heat,  and  increafmg  it  gradually,  until  the  cru- 
cible was  red-hot  >  in  which  ftate  it  was  kept  for  3  hours. 

d)  Upon  the  refrigerated  mafs,  which  had  acquired  a 
brown  colour  and  confiderable  hardnefs,  I  repeatedly  poured 
hot  water,  to  foften  it  by  degrees.  The  feveral  waOiings 
being  collected  in  one  glafs,  there  fell  down  a  loofe  eartk 
of  a  deep  ochre-yellow  tinge,,  which,  when  feparated  by 
filtration  ftom  the  clear  liquid,  and  dried  in  a  gentle  heat^ 
weighed  58  grains. 

i)  Muriatic  acid  threw  down  from  this  alkaline  folutlon 
a  copipus  precipitate,  which  was  again  wholly  diflblved 
by  a  flight  fupcr-faturation  with  the  acid.  When  decom- 
pofed  by  a  boiling  foluf ion  of  carbonat  of  pot-afli,  it  pro- 
duced a  white  loofe  earth,  the  quantity  of  which  amounted^ 
Sifter  gentle  deficcation,  to  aoi  grains. 

/)  The  above  58  grains  of  yellow  earth  (J)  were 
covered  with  muriatic;  acid,  and  committed  to  digeftion. 
It  diflblved  in  it  to  a  yellow  liquid,  fomewhat  turbid,  which 
foon  after  formed  a  gelatinous  coagulum.  After  being 
diluted  with  more  water,  and  digefted,  flrirring  it  now  and 
then,  it  depofited  fliceous  earthy  which,  when  ignited,  gave 
4j  grains  in  weight. 

g)  I  then  added  mild  vegetable  alkali  to  the  clear  yel- 
lowiih  folution,  feparated  from  the  filiceous  earth  by  fil- 
tering.    The  brownifh  precipitate,' which  I  thus  obtained, 
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wat  Itifficiently  edukorailcd^  and,  wmie  yet  ihoiftj  boiled 
with  cauftic  lye.  There  remaineil  a  brown  refiduum)  coi« 
fifting  of  I5|  grains,  after  a  gentle  drying. 

b)  Theft  isi  graint  dilTolved  in  th#  cold,  in  the  muri^^ 
tic  acid  poured  upon  them,  and  afibcded  a  fid&on^yellow 
folution,  but  which  fpeedily  congealed  to  a  jelly;  From 
this  \2&y  diluted  in.  heat  with  water,  there  feparated^yS&iiwr 
iartb^  whofe  weight,  after  ignition,  was  3  grains. 

i)  From  riie  muriatic  iblution  {b)  I  now  preciplitflted,  by 
cauftic  ammoniac,  the  irpn  which  it  contained.  It  fell 
down  in  brown^ed  flocks,  and  weighed  7^  grains,  after 
being  expoTed  to  a  red*  heat. 

i)  From  the  alkaline  folution  [g)^  Ikturated  to  exotfs 
with  muriatic  acid,  the  addition  of  mild  vegetable  alkali 
precipitated,  in  a  boiling  heat,  a  white  loofe  earth,  which, 
being  gently  dried,  weighed  29^  grains. 

/}  Upon  thefe  29I  grains  of  earth  {k)^  added  ta  the  abort 
201  {e)y  dilute  fulphuric  acid  was  aAifed.  When  gently 
warmed,  the  earth  was  entirely  diffi>lyed;  but  when  the 
folution  had  been  concentrated  by  evaporation,  it  coagu^ 
lated  into  an  uniform  clear  jelly*  This  was  again  co« 
pioully  diluted  with  water,  in  a  warm  temperature,  and 
with  repeated  ftirring  \  upon  which  JUU^Ui  iortb  fepap* 
rated,  amounting,  when  dried  and  expofed  to  a  red-heat^ 
to  9  grains. 

m)  The  clear  folution  by  fulphuric  acid  (/)  was  now  com<>' 
bined  with  the  rcquifite  quantity  of  vegetable  alkali,  and 
by  flow  evaporation  made  to  cryftallize.  It  conftantly 
yielded,  until  the  end,  regular  cryftals  of  alum.      The 
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feft  femaintng  liquor,  which  oonfifted  onl7  of  a  few 
drops,  I  dried  to  a  flim^  confiftence,  which,  upon  dilution 
with  water,  fHll  depoiited  1  grain  of fiUceous  eartb. 

•4 

11)  After  all  the  cryftals  of  alum,  colleded  from  the  fe- 
Teral  liquors,  had  been  re-diflblved  in  boiling  water,  I 
precipitated  "their  earth  bj  cafbonat  of  pot-aQi,  wafted,  and 
dried  it.  But  as  the  akiminoas  earth  is  much  difpofed, 
even  after  the  moft  diligent  odulcoration,  firmly  to  retain  a 
portion  of  the  ialts,  that  before  were  combined  with  it, 
more  cfpecially  the  vegetable  alkali,  whereby  its  own 
weight  is  neceilarily  increafed ;  I  took  care  to  reftore  it  in 
its  true  purity,  by  afFufing  upon  it  twelve  times  its  weight 
of  diftilled  vinegar,  digefting  it  for  feveral  hours  with  this 
fluid;  then  adding  as  much  cauftic  ammoniac  as.  would 
faturate  the  acetic  acid  to  excefs ;  and  laftly,  by  a  perfect 
edulcoration  of  the  precipitated  alumine.  When  it  was 
afterwards  deficcated  and  ignited,  its  weight  was  found  to 
be  84  grains. 

9)  At  laft,  AtJUicecus  eartb  was  put  to  trial.  For  this 
purpofe  I  heated  it  to  rediiefs  with  four  times  its  weight  of 
mild  vegetable  alkali,  and  powei  wacmr  on  the  mafs  which 
was  obtained.  It  was  completely  diflblved,  leaving  only 
a  flight  portion  of  a  flimy  refidue  i  and  depoflted  again, 
during  (aturatlon  with  muriatic  acid,,  the  filiceous  earth  in 
its  ufual  form. 

Thus  the  decompofition  of  the  adamantine  fpar  was 
fully  effe6ted ;  and  every  uncertainty  re^e£Kng  the  true 
nature  of  its  confttticent  parts,  that  had  remained  after  its 
firft  examination,  is  totally  removed; 

Hence,  when  we  reflet  that  the  nw^netic  iron,  dJfc 
faninatcd  in  the  Chincfe  adamantine  fparj  is  merely  to  h% 
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confidered  as  a  foreign  fubftance  mingled  with  if^  and 
therefore  cannot  be  confidered  as  a  conftituent  part,  the  fol- 
lowing will  be  the  conjlituent  parts  of  adamantine  fpar^ 
together  with  their  proportions  in  the  hundreds 

Alumine    •     •     .     4      n)      ....      84, 


Oxyd.  of  iron       .     . 
Silex    .     •     i     .     • 
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B. 

Decompqfitioh    of   the    Adamantine   Spar  frorA 
Bengal. 

The  Bengal  Adamantine  Spar^ox  Corundum  Stone^  differ* 
from  the  Chincfe ;  firji^  in  containing  no  interfperfed  mag- 
netic iron,  of  which  only  now  and  then  fome  few  grains 
adhere  to  its  external  furface  s  and,  fecondly^  in  this,  that 
the  ferruginous  part,  belonging  to  its  chemical  mixture^  is 
Icfs  conlidcrablc;.    For  this  reafon  the  whitilh  grey  colour 
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of  that  ftone  is  brighter^  itSL  thia  lamdl^s  nx>re  traofparent, 
and,  as  it  appears,  the  bardnefs  of  the  flone  is  in  fame  de« 
gree  greater. 

.  a)  When. pounded  in  the  fteel-mortar, ^ it  af^cded  a 
white  jpo^der,  inclining  to  pearl-grey.  One'  huiubrid 
grains  of  it,  triturated  with,  water  in  the  flint-mortar,  I 
found,  after  drying  and  ignition,  to  have  incrinlfed  ii  grains 
in  weight* 

h)  Upon  thefe.ioo  grains,  four  ounces  of  cauftic  lixi- 
vium, containing  one  half  its  weight  of  cauftic  atkali,  were 
affuf|^^  m.the  |il\rer  ci 
dr)pe^  .^Tl^e  maf§^  \ 
with  tl^  p^flary  ^i 
drencbii^.  if^^ith  |v^^i 
reinained  ;i  g^ey-whit^ 
dry. 

~"     '  .- 

c)  The  alkaline  fluid  (b)  let  fall,  during  faturation  with 

mvirjatic  acid,  a  copio^Si^  white,  and  loofe  earth  \  which  Was 
iinfpediately  rerdifloWcd  by  a  flight  excefs  of  the  acid. 

d)  The  a(bovc-mentioned  47  grains  of  earth  {b)  com- 
pletely diflolyed ,  in  the  muriatic;  acid.  When  this  folution 
was  mixed  with  cauftic  ammoniac,  it  aflFprded  a  flimy  and 
ytfy  puffy  precipitate.  Mild  ammoniac  was  then'  added  to 
the  iiqi^or,  which  had  beeu  immediately  feparated  from  th{^ 
precipitate  by  filtering,  but  it  produced  no  farther  preci- 
pitation. •   * 

e)  I  then  put  into  cauftic'  lye  die  flimy  precipitate  (^/)f, 
moift  as  it  was,  and  dig^fted  them  together.  The  mixture 
afliuned  the  appearance  of  a  thickifti  foIuiAbn  of  gum- 
arabic.  '  On  adding  more  cauftic  lye,,  the  yhole  was  dif" 
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fblvecl  into  a  limpid  liquor,  e^cet)t  fomc  browa  flocks,  -Which^ 
Ml  (h^  dry  ftate,  confifted  of  i}' grains. 

/)  Muriatic  acid  being  afFufed  upon  this  fiocculent  preci- 
pit^teXO,  ^  ''rniil  portion  of  ftllaous  earth  fep2Lr:ttti^  and 
cauftic  anim6pia<  precipitafccP  from  th^  clear  Ibldtion  an 
^>;y^/rtf«,  weigWg,  after  ignkidn,  i|  grain.  ' 

;).Fror|i  tiie  alkaline  folution  {e)y  the  muriatic  ^ttid'threW* 
down  a^  quantity  of  flimy  earth,  which  was  entirely  rc- 

^illol ved  by  a  rtiall  ovei--pfopc34'tT6n  orthat'acid.      •  ^ 

ov.v/  ,1,^..::.:.  '.All  .,..  J.;  '  .*_  • .  ;/  ^)i  '  '   -i  • 

>ere  h«t  UllitW  aiid 
a  Boilihgiih^,  :tod  the 
jd  ih  dihitt  iUIphuric 
^ditibh  of  a^&fficien^ 
ev^^rate^ro  the  point 

of  cryftallization,    it  readily  aflfbrded  clear  and   regular 

crjftals  of  alutn>  or  fulphat  of  alumine. 

7)  The  reipaining  part.of   the   folution  in  Ttilpliuric 

apid  ('i^/ thickened  fpohtaneoutiy  to  a  clear  jcHy,on  fiibi 

on.     This  gelatinous  matter,  after  being 

ibuiidant  quantity  of  water,  arid  repeatedly 

iquefied'by  degrees.     tJpon  rtli$,    feme 

uded'j  Wliich,  when  feparited  by  mdUiS'  5f 

}  \t^  a  raifed   temperature,   in'theibnfi 

inmg  grains.     It  was  levigated,  together 

g  (/),  "arid  once  more  boiled  with  fiilphuric 

acid.'    When  dried  again,  and  fubje6M  to  a  red-heat,  its 

weight  simounted  to  15  4  grains. 

JtJ  The  ,j||^ve  folution  in  fulpHuric  acid  j^/J,  wa^then 

evaporated  for  fixrther  cryftallization     It  continued  to  the 

;CAd  to  yield  fucceffively  regularly  cryftallized  fulpli^t '  of 

1  tin* 
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4tf te^  t  hvA  the  very  luft  portion  wu  Aill  coDttiiuaatcd 
mibJUwHis  earthy  amouiitiJig  ta  1  gnun  after  igniUoou 

I)  Ail  cMfe  6rend  ROrtioos  of  diim  wot  dUMv«d  ie 
wmsu  mA  pi^cipitMbd  in  A  bm^ing  boat  by  carbdnat  of 
poc^ofh:  and  when  the  earthy  precipitate  which  they  af^ 
lorded  had  been  depurated  by  means  of  acetic  acid,  as  er- 
f  b|i|^  in  the  jtreceding  ftAion^  tfady  gave  89^  grains  of 

Thenefocr^  the  produAs  obtain^  by  tihe  decompofition 
irf  Ac  JdamiMiMi  Sp^frm  Btnpti  confift  of 
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.  The  very  predominant  proportion  of  the  aluminous  over 
die  filiceous  earth,  exhibited  by  this  decompofition  of  both 
vmeties  of  the  adamantine  fpar,  affords  a  new  proof,  that 
alumineis  fufcepiible  of  aigreater  coheflve  power  than  filex  is 
poflefled  of.  Hence  nature  may  formftones  of  extreme  hard- 
Ae(s  aknoft  entirely  frpm  aluminous  earth  ^  of  which  my 
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lyfis  of  the  Sapphire  will  give,  in  the  fequel,  a  very  ftrikia| 
inftance.  On  the  concmry,  it  is  evident  that  this  <loes  ndt 
hold  good  with  refpe£l  ta  the  filiceous  earth,  as  appears 
from  roci-^ryjialy  itspureft  form  $.  for,  how  inferior  i»  this 
laft  in  hardneis  to  the  (aiffhire^  as  w«U  as  ta  the  adainsfi- 
*tinefpar?  ' 

On  anal/fing  the  Chinefe  jukmantine  fpaf ,  we  find  thdt 
it  was  filiceous  earth  that  remained,  when  muriatic  actd 
wsis  poured  upon  that  portion,  which  was  not  diflblved  by 
,the  alkali  during  ignition.  BMt,  en  analj^ng  tbe  Bengal 
diaqfiond-fpar,  this  eart|)  did  not  appear  before  the  fiJution 
of  the  aluminous  earth  in  Ailphuric  acid  was  prepared  for 
cryftallizing  by  evaporation^  and  at  (hatperibd  this  acid 
caufed  it  to  coagulate  into  an  unifom(i,  colourleft,.  gelatinous 
fiibftance.  This  laft  f^ircumftance  is  frequently  attended  by 
a  phenomenon  which  feldom  occurs,  and  is  quite  different 
from  thofe  which  we  ufugUj:,  obferve  on  the  efflorefcing 
of  falts.  It  is,  that  the  mafs,  when  coagulated  to  a  clear 
jelly,  branches  out  in  feveral  piacf3»  and  forms  feparate, 
unconne&ed  figures,  often  in  the  (hape  of  four,  five,  and  fix, 
fided  longiib  pyramids,  ^  often  merely  as  conical  points. 

Similar  phenomena  take  place,  whenever  the  aluminous 
earth  has  entered  into  intimate  union  with  a  fmall  portion 
of  the  filiceous,  as  will  be  feen  by  the  following  experi- 
ment : — I  mixed  2  drachms  of  liquor  of  flints,  the  filiceous 
earth  of  which  amounted  to  lo  grains,  with  2  ounces  of  a 
folution  of  alumine  in  cauftic  lye ;  and  fiiturated  the  mix- 
ture with  muriatic  acid.  The  earth,  thus  precipitited^ 
again  difiblved  into  a  limpid  liquor,  on  the  afFufion  of  a 
fmall  cxcefs  of  acid.  When  a  fecond  time  precipitated 
by  carbonat  of  pot-a(h,  and  dried,  it  weighed  70  grains. 
I  then  poured  upon  It  dilute  fulphuric  acid,  and  found  it 
entirely  difiblved,  without  depofiting  the  filiceous  earth 
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with  which  it  was  combined*  After  bieing  in  fome  degree 
evaponnied,  part  of  the  folutbn  (hot  into.fcparate  cryftals  of 
akm ;  and  the  remaining  part  coagulated  in  the  form  of  a 
clear  j^y^  on  the  furfiice  of  whichy  after  fome  days^ 
cryftalUne  pTrgmids  fpronted  out.  -  And  when  I  had  a(ler« 
waids  digefted  this  jelly  with  a  large  quiuitity  of  water,  the 
iiliceous  earth  fi4)fided  ^  and,  being  waflicd  and  ignited, 
H  weighed  again  V9ry  nearly  10  grains* 

However,  this  jelly,  which  is  frequently  cokmrleft,  and 
is  formed  by  a  folution  of  fulphat  of  aiumine,  in  intimate 
cheaiical  combination  with  finely  diffi>lved  fUiceous  earth, 
and  gently  evapon^ted,  ihould  not  be  confounded  with  the 
coagulum,  whiqh  always  takes  place  whenever  the  folution 
of  aluminous  earth  in  fulphuric  acid  has  not  been  blended 
with  the  quantity  o(  pot-Aih  requifit^  to  the  formation  of 
perfed  cryftajs.  This  hf^  forms  an  opalce  mafs,  of  a  foli* 
ated  t^xture^  2^  foft,  greafy  confiftencq. 

It  yet  remained  to  enquire  ipto  th^  caufos  which  rendered 
my  firft  analyfis  of  the  adamantine  fpar  fo  very  difficult. 
That  one  day  is  improved  by  another,  is  a '  truth  which 
any  attentive  chemift  has  often  had  opportunity  to  ex- 
perience in  a  very  confpicuous  manner.  The  method  of 
prqmring  hard  fpecies  of  ftones,  recon^mended  by  Marggrafy 
Birgmanriy  and  others,  in  order  to  weaken  thef  cohefion  of 
their  parts,  confifts  in  igniting  them,  mingled  with  a  mild 
fixed  alkali.  But  when  I  obfervqd,  that  this  way  of  pre* 
paring  them  would  not  ^wer  the  purpofe  in  moft  of  the 
ftones  belonging  to  the  clafs  of  gems  ;  and  when  I  con- 
lidered  that,  in  the  ftri^  fenle,  it  was  only  the  portion  of 
alkalis  ft-ec  froqi  carbonic  acid,  which  is  a£live  in  this 
Operation,  I  tried  to  fubftitute  cauftic  alkalis  to  the  car-^ 
bonated,  and  found  that,  by  their  afliftance,  I  attained  my 
end  wiA  greaiter  feciUtyand  certainty.    The  application 
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cauftic  alkalis,  in  the  dry  ftate,  is,  nevertheltfs,  ^Ctmded 
with  fcv.eral  inconveniences.  One,  and  not  the  lexft  ta^ 
them,  is,  that  by  triturating  them  with  the  body  to  be  fob- 
je£ted  toanalyfis,  no  very  accurate  mixture  will  be  ohfaiiMd. 
Another  drcumftance,  which  eoibarraffed  itiy  firft  analyfis 
of  the  adamantine  fpar,  is,  that  in  ^ery  attempt  I  fubjedod 
it  to  ignition  in  a  briflc  fire,  with  the  view  of  afcertamin^ 
immediately  the  quantity  of  any  portion  which  remained 
undiflblved,  or  which^was  precipitated  (torn  its  folution. 
JRut  in  this  way  the  ftone  was  rendered  p(^greiDvely  more 
incapable  of  farther  Iblution ;  and  not  only^  its  foluMlity,  in 
fo  far  as  it  had  been  promoted  by  igniticm  with  alkali,  but 
alfo  the  advantage  obtained  in  leflefting  the  ccAefiye  force 
of  its  conftituent  parts,  have  been  again  loflu 

How  greatly  the  decompoiition  of  the  hoarder,  gem^  is 
promoted  by  the  ufe  of  cauftic  fixed  alkalis  in  the  liquid 
ftate,  combined  with  the  other  requiflte  methods  of  treat- 
ment,  may  be  proved  by  the  fecond  a^alyfis  of  both  the. 
Chinefe  and  Bengal  adamantine  Ipafs* 
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XT  feems  to1)e  yet  doubtful^  whethisr  the  tnodern  JappSlre 
be  the  fame  gem  wbkh  the  ancient^  have  denotecl  b)r  this 
name.  For  we  do  not  perc9ive  in  oqr  fapphi^e  th^  diflemU 
nated  golden  points,  mentioned  by  them  as  one  of  its  eflen- 
tial  charaderiftic  marks;  whence  fbeophrajfus*  caljj  i^ 
xpw»r«r<,  and  Epiphartius-f^  X^tvoro^.  It  is,  howeyfr^  cefmi 
tain,  from  fi  paflage  of  Piiny^  that  the  ancients  did  not  imf> 
derfiand  l^  it  die  »v«m^)  or  lapis  Im^ti^  which  ufiially  ooii» 
tains  interfperfed  4>eckles  of  a  golden  luftre  \  but  tbcy  haVQ 
wdl  diftin^iflied  both  (pecies  of  ftones.  Ineji  //.(Cyano) 
fiJijuaado  ei  aureus  pulvisy  non  qua(is  infapphir^nis.  Sapphic 
irus  fffsM  it  quriispun£fis  coUucet.     Plinius,  libr.  39*  ^*  9* 

The  gem  that  we  ca^l  fappbirt^  is  remarkable  by  iu  Mat 
colour,  which  is  (o  very  pleafing  to  the  eye,  by  it%  cztremt 
fiardneis,  and  the  high  brilliancy  which  it  fliews  when  pOt 
liihed.    Its  fpecific  gravity  I  have  found  to  he  MS^y  i% 

^  de  Lapidibus. 

1"  de  XII.  gemmis,  quae  c^ant  in  veflbe  Aai;onjs. 
%  For  the  fake  of  the  Icfs  infonnedy  I  add,  (perhaps  n«t  quite 
fuperfluoufly)  that  the  foffil,  which  it  i<»l^^y  Dutch  dnig|(ifts 
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thofe  rpecimens,  which  were  the  Aibjed  of  the  following 
analyfis,  and  confifted  of  clear,  longifh-round,  abraded 
grains,  of  a  pure  azure  colour. 

According  to  the  ftatement  of  the  conftituent  parts  of 
the  fapphire  hitherto  given,  and  grounded  on  BergmianrCs 
analyfis,  an  hundred  parts  of  it  are  (aid  to  contain : 

35  Silex 

58  Alumine. 

5  Lime. 

a  Ir^n. 

<But  the  following  analyfis,  begun  and  ended  with  the 
greateft  poffible  accuracy  and  precaution,  will  (hew  that  the 
above  ftatement  was  very  incorreA. 

a)  Hundred  grains  of  fapphire,  previoufly  pounded  to  a 
moderately  fine  powder  ia  a  poliflied  fteel  mortar,  were 
moft  finely  triturated  with  water  in  a  grinding-di(h  of  flint* 
When  this  fapphirine  powder  had  been  dried,  care- 
fiilly  collefted,  and  ignited,  I  obferved,  that  its  weight 
had  increafed  12\  grains  from  the  filiceous  earth  of  the 
grinding  veflel. 

b)  Two  ounces  of  muriatic  acid  were  poured  upon  thefe 
Ii2|  grains  in  a  phial  fo  as  to  cover  them,  and  the  whole 
was  repeatedly  digefted  with  a  moderate  heat.  The  fiU 
tered  acid,  mixed  with  the  edulcorating  water,  was  then 

for  fapphire^  in  the  ftiapc  of  fmal!,  heavy,  black-grey,  and  inter- 
nally jccliilcndcnt  grain  Sj.,an^  which,  fince  the  belief  in  the  medici- 
nal'virtues  of  gems,  4^as  lod  ground,  is  now  kept  in  the  (hops 
merely  as  an  ufelefs  drug,  \s  nothing  elfe  but  magnetic  o^abedral 
irw,,  which  in  Ceylon  actoinpanics  the  fapphire,  hyacinthj^  and 
other  cemracous  ftrata,  and,  together  with  thofe  ftoncs,  is  coUctU 

cd  by  walking  ofi*  the  fandl 
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ftturated,  in  a  boiKiig  hett,  with  miM  alkati  prtpttcd  from 
ttrtv,  by  wbidi  there  ftparated  ftUoKT  flodci,  weifhuif 
two  grains  when  dry.  Thefe  being  again  difiblved  in  mil* 
riatic  acid,  and  precipiuted  by  caoftic  ammoniac,  I  tranf- 
ferred  the  pradpicate,  while  yet  moift,  into  boiiiiTg  caoftic 
Jixtvium.  It  depoited  9»yitd  ir$n^  which,  after  ignition, 
weighed  Inilfu.  grain.  The  aliuninoiis  earth,  taken  up  by 
the  cauftic  lye,  was  again  feparated  from  it,  and  found  to 
weig^  «»#  grain. 

e)  After  this  e?ctra£Hon  by  muriatic  acid,  as  much  cauC. 
tic  lye  was  sAifed  oa  the  lapphirine  powder,  pUced  in  the 
filver  cntcible,  as«was  necefiary  to  make  the  cauftic  alkali, 
cotitained  in  it,  amount  to  fix  times  the  weight  of  the 
powder.  It  was  next  evaporated  in  a  fand-heat,  till  the 
mafs  was  dry ;  up«i  which  the  crucible  was  placed  in  the 
fomace,  furrounded  with  charcoal,  and  fubjeS^ed  to  a  red 
heat  for  two  hours.  The  contents  of  the  crucible  returned 
from  the  fire  in  the  form  of  -a  whitifh,  loofe,  and  friable 
mafs. 

i)  This  maft  was  foftened  with  hot  water,  and  put  on 
the  filter.  There  remained  a  bluiih-grey,  flimy  refiduc, 
which,  being  dried,  gave  a  powder  of  little  cohefion, 
weighing  34i  grains.  On  adding  muriatic  acid,  it  readily 
difiblved ;  but  congealed  foon  after  to  a  turbid  jelly.  By 
diiutitm  with  water,  and  digeftion,  fome  earthy  particle^ 
were  depofited,  which,  after  waibing  and  drying,  amount- 
ed to  14  grains.  . 

#)  When  thefe  floccuknt  particles  had  been  removed, 
die  muriatic  iblution  was  faturated  with  cauftic  Ammoniac ; 
and  the  refult  was  an  intumefced,  traniparent  precipitate, 
which,  being  previoufly  edulcorated,  was  digefted,  while 
yet  moift,  in  cauftic  lye.     It  readily  diiTolved  in  it;  with 
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l)i«  exception  of  a  few^  Wowo  flocfa,  w]pipb>  wbencoUeft* 
fd  and  ignited^  W^>S^  O^e  fo|irth  9f  a  graia^  and  wem 

« 

/>  The  alkaline  folution  (^fjl  wv  docoaKt^fiM  t^  mm^ 
atic  acid ;  and  the  precipitate  whkh  U  aiffHikd  re-diflbli!«t4^ 
ky  a  flighJ:  eocceia  of  that  ackL  Upon  thb^  the  tartfa  uri^ 
again  precipitated  b]r  mild  vegetablt  alkali^  in  a  ImliOj^ 
heat.  The  weight  of  the  earth  obtained  in. this  parlcfjlM^ 
procefs  was  1 6  grains,  after  it  had  been  wafhed  and  dried. 

«  g}  In  the  fame  inanner  I  combine^  witb. muriatic  ^ci4 
the  preceding  alkaline  folution  (d)j  obcaincd  by  foltenuiK 
the  ignited  mafs.  There  refulted  from  it  a  copiqu$  whitA 
precipitate;  hit  which  waf  again  tota^lly  aiiTdvedy  bjr ^ 
flight  over-iaturation  with  muriatic  acid.  The  earth  waa 
then  precipitated  afrelh  bjr  mik)  vegetable  alkalt>  ai&ft^  by 
a  boiling  heat ;  and  was  found  to  weigh  289^  grains^  wheq 
-^aihed  and  dedccated. 

A9  To  this  earth  I  added  the  above,  16  grains  {f)y  as  a^lfo 
the  one  grain  of  (b)  i  and  poured  vpon  the  whole  dilute 
fulphuric  acid.  The  folution,  which  was  eafily  brought 
about  in  a  moderate  temperature^  again  depofited  ii^H 
frains  on  cooling. 

i)  Thefe  eight  grains,  togethenwith  the  i^oS  (d)^  beJAg 
then  mixed  with  fix  times  its  quantity  of  ca^ftic  lye,  were 
infpiflated,  and  heated  to  rednefs.  The  mafs,  thiis.  ob-» 
tained,  and  afterwards  liquefied  in  water,  left,  on  filtering,  a 
^rey  refidue,  weiring  17  grains  after  deficcation,  which 
l|bon  were  diflblvcd  by  the  afRifion  of  fulphuric  acid,  leav# 
ing  fome  few,  inconfiderable  particles  behind.  The  jilka- 
line  folution,  when  faturated  with  muriatic  acid,  coijtiniied 
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ij  I  ficyvr  ntix^  tbe  iblutions  ip  fy^fAiuric  acidy  mea« 
tioned  at  (A)  add  (/)  ^  addod  to  dmmji  proporrtioBal  quantity 
of  carbooiied  pM-^ih^  and^  by  gciltle  evapDrataoo,  cmif?!! 
them  to  ibgotwco  cryftals*  At  iirft,.iiiic,  fstre^  and  regtb* 
lar  cryftalsof  fitlpbat^  abunine  weic  fatiAGki:  biit.tbo 
f emsuning  liquor, '  while  furthei'  evaporatirig^  coagealsd 
into  a  clear,  gelatinouf^  matter,  without  any  diminution  of- 
its  tran^orency.  Having  poured  upon  it  a  quandty  of 
water,  I  (ubytStnd  it  to  continued  digeftion,  ftirring  it  now 
and  then.  By  this  jnanagemant  I  ^c6ked  the  thoroMgh  ie-* 
parat]0n  of  tbe  finely  divided  filjceous  earthy  which  was 
the  caufe  of  the  coagulation  i  infomuch,  that  I  was  enabled 
to  colkA  it  on  a  filter,  l^his  /Uiceotis  earth j  carefully  col* 
leded,  together  with  tbe  abpve  four  grains  (/)>  weighed 
I  j|  grains. 

/)  The  remaining  fulphuric  iblution,  freed  froim  its  fili-. 
ceous  contents^  was  now  let  to  cryftallize.  However,  the 
|aft  portioii$  of  diim  indicated,  by  their  lemon-jojlow  tinge, 
that  they  ftill  contained  fome  metdlic  fubftance.  In  con- 
ftquenoe  of  this,  I  re.<tiflblved  them  in  water,  together 
with  the  few  tefidual  drops  of  their  motherJiquor,  and 
combined  them  with  pruffiat  of  pot-aih  (blood-lye).  A 
bhe  precipitate  fid>fided ;  but  in  fo  fmall  a  quantity,  that 
the  p§rti$n  $/  ir$nj  thusieparated^  could  hardly  be  eftimated 
at  one  fourth  of  a  ^rain.  The  fupernatant  fluid,  free<^ 
from  it,  afforded  pure  fulphat  of  alumine  to  the  laft  drop. 

m)  The  cryflals  of  alum,  ob^ined  in  0ie  feveral  fore- 
going  operations,  being  dried  on  a  porcelain  faucer  in  open 
air,  Amounted  in  the  whole  to  856  grains.  They  were 
then  diflblved  in  boiling  water,  decompofed  by  carbonat  of 
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pot«a(h  in  die  Kest  of  ebullition,  and  the  precipitated  earth 
was  edulcorated  and  dried.  But,  in  ocdcr  to  fvee  this  earth 
perfedly  from  thofe  faline  particles,  which  ftill  adhered 
obftinately,  and  augmented  its  weight,  I  fiibjeded  it  to 
gende  digeftion,  with  fix  ounces  of  diftiUed  vinegar* 
Which  done,  I  neutralised  the  acetic  acid  by  cauftic  am-^ 
moniac  $  edulcorated  afrelh  the  Mlumnms  uartb^  then  pie- 
cipitated,  and  laftly,  expofed  it  to  a  briik  redi-heat,afbr  dry- 
ing.   It  weighed  new  98^  grains. 

n)  It  ftill  remained  to  examine  the  edulcorating  water. 
Being  evaporated  to  drynefs,  and  the  refidue  re-diflblved  in 
little  water,  there  remained  a  flight  portion  of  grey  earth, 
which,  when  examined  by  fulphuric  acid,  proved  to  be  cat 
'careous.  The  folution  yielded,  during  evaporation,  felc- 
nitic  cryftals;  which,  when  carefully  colle^^,  weighed 
If  grain,  the  calcareous  earth  of  which  ihould  be  efti^ 
mated  at  one  half  grain. 

What  principally  demands  our  confideration,  in  the  re- 
fult  of  this  analyfis,  is  the  remarkable  and  unexpeded  cir-« 
cumfiance  of  the  total  abfence  of  the  filiceous  earth,  from 
among  the  conftituent  parts  of  the  iapphire.  For  the  1 1( 
grains  of  filex  which  were  obtained  {k\  muft  undoubtedly* 
be  afcribed  merely  to  the  flinty  triturating  veflTel,  from 
which  the  f24)phire  had,  on  grinding,  abraded  12\  grains  (tf), 
and  at  the  fame  time  had  united  with  it  fo  intimately,  that 
I  could  not  recover  it  without  great  difficulty,  and  even  not 
without  a  fmall  lofs  of  three  fourths  of  a  grain. 

Hence,  the  following  alone  can  be  reckoned  among  the 
conftituent  parts  of  the^iapphire,  procured  by  decompo- 

iition : 

* 

5  Alumm^ 
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Jlmmm '.     ,    •    •    98,50 

Oxyirfir$Hh)    .     .     f] 


t/we     ..     «J     ••••....     •     0,50 


100. 


Knee  on  analyfing  foffils,  even  with  the  moft  cautious 
management,  there  is  always  feme  unavoidable  lofs,  it  is 
probable,  that  the  prefent  perfed  agreement  of  the  fum  of 
thefe  conftttuent  parts,  with  the  <»'igtnal  weight  of  the 
iapphire  employed,  is  merely  accidental.  And  the  reaibn 
of  this  agreement  muft  be  feught  for,  in  the  variable  ftate 
of  drjrneis,  communicated  to  the  aluminous  earth  by  heaw 
ing  it  to  rednefs.  t 

Whence,  fubtra^ng  the  unimportant,  and  perhaps  only 
cafual  portion  of  calcareous  earth,  as  well  as  the  flight 
quantity  of  ferruginous  matter,  we  find  in  the  Iapphire,  the 
nature  of  which  is  now  developed,  nothing  elfe  than  a 
ftmple  aggregate  of  pure  aluminous  earth. 

^  But,  what  a  high  degree  of  <*ohefive  power,  and  mofl 
intimate  chemical  combination,  mufl  nature  be  able  to  com- 
mand, in  order  to  be  capable  of  transforming  fuch  a  com- 
mon fttbftance,  as  the  aluminous  earthy  into  a  body,  fo  emi- 
nently diilinguifhed  and  ennobled,  as  we  find  the  fapphire 
to  be,  by  its  hardne(s,  denfity,  brilliancy,  and  refiflance  to 
the  anions  of  acids  and  fire,  as  well  as  to  natural  decay  in 
the  courfe  of  all-confuifting  time! — It  is,  therefore,  not 
the  idtntitj^  or  precife  famenefs  of  the  coniHtuent  parts 
alone,  but  alfe  the  picuUar  nature  of  their  cbtnucal  combi'- 
ndlion^  which  conftitutes  the  mefaphjifical  iffena  of  the  pro- 
duct formed  from  theiA  by  nature. 

V. 
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tAT'S-Ei^jt. 


k  HE  fpecics  of  precious  *  ftoneS)  known  by  the  name  of 
Cat^s-eyeSj  has  received  that  denomination  from  its  property 
of  refiedlr^g,  in  certain  dire£lions>  a  changes^e  whkifli 
effulgence,  in  which  it  rcfemblcs  the  eyes  of  a  cat. 

As  this  ftone  is  ftill  a  rarity  in  J^urope,  thedefcription  of' 
its  external  charaders^  met  with  in  the  lateft  introdudions 
to  Mineralogy,  could  only  be  taken  from  the  polifhed  fpe- 
cimens  which  are  brought  to  us  from  Ceylon.  As  I  liave 
in  my  colleftion  rough  cat's-eye  from  the  coafts  of  Ma^ 
labar^  for  which  I  am  indebted  to  the  kindnefs  of  Francis 
GreviiUj  £fq.  in  London,  and  which,  befi^des,  is  one  of 
i^Mtanore  unufual  varieties,  I  think  the  foUowii^  addition 
to  the  defcriptions  of  its  external  charaderS|  already  pub- 
lifhcd,  will  not  be  ufelefs. 

The  largeft  fpecimen  confifts  in  a  fragment,  notaWy 
quadrangular,  of  om  inch  in  IcHgthy  three-fourths  of  an 
inch  in  brsadth^  three-fourths  ditto  in  beigbtf  and  three  and 
a  half  drachms  in  weight.  Its  crofs-fra^re  exhibits  » 
brown-red  colour  of  various  (hades,  a  moderate  greafy 

luftrc. 
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'  V,  Hxamination  of  ike  CaCi-Eye:         7^ 

tuftre^  ahd  raumte  fliarp-tdged  proouneiices.  On  the  longt^ 
cudifial  fraAi|re,  Itv  colour  is  tighter,  its  htftre  ftranger^ 
tnd  it  r^fl^ds  vtttJagatid  jrelloMrifli  rays  of  light ;  at  the 
fiUBH  time,  ffait  aft  imperfeaiy  foliated  texture^  fpreading 
in  various  direAioOB, '  is  peroeivaUe.  On  two  comiguoiit 
fides  it  flill  retains  its  natiiral  fiir&ce,  or  craft,  whidi  is 
femed  lengt^nrays  of  conver,  roundifii  ftrie;  audits  ok 
bur,  ^hieh  was  at  fiift  hrow]>red,  .has  £ukd  into  a  duit 
brownilb-yeUow.  Its  edges  and  iixiall  fplinters  alone  ar^ 
bmiij  tranfparent. 

'  I  found'  the  fptclfic  gxaFity  of  dus  rough  catVeye  to  ht 
2,625  ;  whereas^  that  of  the  wfaitifl^  ^eentfli,  and  yellow^ 
ifli  ^pecifflens  framCeylon-k  a^66a 

In  the  BJhj  pn  the  HaUtudis.off€veral  Stones  and  Earth 
ikjhrdng  Fhre^  I  ha^  already  fliewn  that  the  cal's^eyes  are 
"pctkSdj  iitfttfible  m  the  fivongeft  degree  of  heat  produced 
in  lYic  poftielaifr'fttmtce ;  ^therefiMe  I  ihall  at  prefeot  oie»> 
tion  only  the  change  which  they  undergo  in  a  weaker  fire. 
jTor  ilihis  purpofe  I  ignited  to  rcklnefs  in  a^tructble  £>me  of 
the  common  poliflied  cat*s-eyes,  of  a  greeniih  and  greyiflh* 
'White  colour,  and  quenched  them  in  cold  water.  I 
ibund  Hiem  afterwards  ahfolutelj^  unaltered,  in  Ibro^ 
liardnefs,  and-fplendour ;  but  they  were  rendered  totally 
opake,  and  acquired  an  extremely  fine  marbled  jaTper-likr 
i4>pearance,  variegated  with  brown,  reddiih,  grey,  and 
white  fpots. 


a)  Tw  hnndriJ  graint  cf  finely  leVigateJ  Cat^^fiff^m 
^l9nj  were  mingled  with  400  grains  of  carbonat  of  foda 

Cmild 
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(mild  mineral  alkali)^  tod  the  Utoded  lAafs  was  expoM  iir 
a  fiIver«crixciUe  to  gentle  i^tion  fyr  feiur  boiir$)  but  with* 
out  urging  the  heat  to  fuilon.  In  the.next  place  I  ibftefied 
the  mafs  with  water  i  (aturated  it  to  excefs  with  muciaxic 
aK:td ;  and  iufiered  it  to  flatid  for  feme  time  in  di£e(|ion.  A 
eonfiderable  quantity, of  ^r^^^tr/^tfrf^  then  feparated,  wl^ch 
was  colledcd  on  the  filter,  wafliedi  dried,  and  laftly.  pxi^ 
pofed  to  a  ftrong  red-heat.  Iii  thia  ftate  it  weighed  489 
grains;  .,..«, 

i)  The  muriatic  folutiod,  mixed  with  the  edulcorating 
water,  and*  concentrated  by  evaporatipa^'  was'  £uvir^ed 
while  yet  hot  with  carbonafied  Ibda ;  z»i  •  I:  obtaiae4  a  pre* 
cipitate,    which,    whea  waflied   and  dj^cd,  -y^igbed  ,15 

grains.  , 

r.c)  Thefe  entirely  diilblved,  with  effenrefccnce,'^  in;.the 
muriatic  acid.  Only  a  flight  portion  of  JilU^99^s  ^artk  re<- 
inained,  which  after  ignition  amounted  to  obs^  gr^^« 

d)  After  the  grain  of  iiliceous  earth  had  been  feparat^d^ 
cauftic  ammoniac  was  added  to  the  fohition.  A.yellowi^ 
white,  flimy  precipitate  was  thrown  down;  which  being, 
immediately  feparated  by  filtration,  waflied,  and  afterwards 
difiblved,  while  ytt  moifl,  by  cauftic  ,ly^,  left  behind  an 
9xyd  of  irony  weighing  one  half  gralp,  when  wafhed  and 
Ignited* 

'  /)  I  then,  by  means  of  muriatic  acid,  feparated  the  earth 
taken  up  by  the  cauftic  lye  ;  but  being  re-difTolved  by  a 
flight  excefs  of  this  acid,  it  was  again  precipitated  by  car- 
bonat  of  foda.  When  edulcorated,  and  difToIved  in  ful- 
phuric  acid,  it, (hot  into  cryftals  of  alum.  This  fulphat  of 
alumine  was  then  diiTolved  in  water,  and  its  earth  again 
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predpitiited  by  carbonat  of  foda.  This  aliiminey  wbea 
edulcorated,  and  ignited  after  deiiccation,  was  found  to 
weigh  3I  grains. 

f)  The  liquor  which  remained,  after  the  precipitation 
bad  been  effieded  by  cauftic  amnaoniac  (d)^  was  then  cc»w 
bined  in  a  warm  temperature  with  mild  mineral  alkali  i  bj 
which  treatment,  calcaneus  iittih  fubfided,  which  fiwned 
felemte  (fulpfaat  of  lime)  wkh  fulpburk  ackL  The  Umt 
thus  feparated  from  this  compound,  and  -  ignited,  weighad 
d&ree  grains. 

Since,  therefore,  200  gnuns  of  thefe  cat*9^€jetaftfded 


Silex    .     •      ir)     .     •     .      189 


n 


•    • 


b)    .    .    .         li  ^    . 

Jlumne     •     i) •     .      •  3^ 

Lime    ../).*' 3 

Oxjdrfirm  J)    . I 


197  grg. 

it  follows,  that  it  contains  in  #»/ 

hundrid^ 

^ilix        ...        95 

jeumim        .         •              1,75 

Lhm        .         .         .           1,50 

Oxjdrfir$H                 .          0,25 

98,50 

Lofs        1,50 

100 
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8i         V. '  Examination  <^  tke  Cal's-Ej/H. 

r.-'.v  .■       ■ :  I  .     .      • 


B. 


tf);  Huttdud* grams  of  the  cnide  red,<at\s^$ye  from  ^A/^- 
£ii<7ry.dd(cribed  as  above/yield^d  a  grey,  friable  mafs ;;^ftec 
being  finely  pubterized,  mingkdl  with  300  grains  of  cauftic; 
|xMk^  ^nd  ignited,  but  with<^  fufipn.^  for  an  hour  in  the 
iilvcr  crucible.  It  fpon  diflblved  in  water,  and  formed  a 
turbid  liquor.  Upon  fuper-faturating  it  with  muriatic  acid, 
anlftWliiuen^digefti<>n  ^i^tration^  there  remained  a  de- 
licate, white  Jiliceous  earthy  which,  after  walhing  and  dry- 
ing, amounted  toil^gr^ins,  |)ut  after  h^f  an  hoar's  ignition 
weighed  only  93  gr^i^s. 


h)  JThe  myriatic  .folwtiqn  (.^7),  mixeo  vwith  the  waifaings, 
apd  previoufly  cpncentrated  by  evaporation,  was  then^  pre- 
cipiUuU  by  carbonated  pot-a(h,  in  the  heat  of  ebuIlitioi|. 
Ti^  y«Uowiib  precipitate,  which  fubfided,  weighed  8i  graina 
after  deficcation. 

c)  Thefe  84  grains  completely  difTolved  in  muriatic  acid, 
Cajuftic  ammoniac  threw  ^Qwn  from  this  folution.  a  flimy 
earth  j  which  only  partjally  diffolved  in  the  cauftic  lixivium, 
with  which  it  had  Ijeend^gefled,  and  l^ft  five  grains  pn  the 
filter.  ^ 

d)  When  the  earth,  talc^n  up  by  the  cauftic  alkaline  lye, 
had  again  been  feparated  from  i^  and  wafhed  and  ignited, 
its  weight  amoimted  to  two  graips.  It  alfo  afFordod 
irifiah  of  alum^  on  being  tj^eated  with  fulphuric  acid. 

*)  The  above  five  grains  (f ),  digefled  with  fulphuric 
acid,  flill  depofitedy?//w«j  earthy  which,  having  been  ex- 

I  pofcd 
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pofed  to,  »  red-ho^)  weigihetc!  i|  ^gmo.  l/I^fae/uDUiofH 
freed  fro9i  thh'esti%h^-n^}^^H9pojei^^ 
crjftah.  Tho  yeUow^fli  Jiqujd)  cintsd/^off iboib  itfaem(1im;i|} , 
dilute  pr  weak  drdfmc.fpin^  :«^i4  <^94ikn»9d  .wftiir;paiiitt^bfi> 
pot^aik,  prpduped  a  deep  ^bll^,  .precifi^ta^  ^  tfaftiqgn&i^  iA 
which  was.fa'fma}l)  that  the  ^pty4  ffiir^rf  shnst/dndkhtii^l 
couVl  not  witl^  propriety  be  eftiufiiAt^  W^or^lliah,  vtsnia^ 
fourth  of  a.  grati^.  Mild  aUcal^jKUifefnu^tftt^Boni^tlteiMi 
nubmg  liquor  M  inco(i;(i({iBra)d«  S^OirtlmQ^iaitMoine^.i';  bfv  o 

/)  Mild  vegetable  alkali,  added  at  a  raifed  temperature 
to  the  fluid,  from  which  the  cauftic  ammoniac  feparated  the 
above-mentioned  muddy  precipitate  ff],  threw  down  another 
portion  of  earth,  wh'ich  united  with  fulpburic  acid  into  fuU 
phat  of  lime.  The  calcareous  earth  contained  in  this  fe- 
lenite,  as  al/b  in  that  of  (r),  was  reproduced,  or  feparated 
from  its  accompanying  acid,  by  boiling  with  a  folution  of 
mild  alkali ;  and  its  quantity  was  found,  after  ignition,  to 
amount  to  ij  grain. 

According  to  this  analyds,  the  conftituent  parts  of  this 
red  variety  of  cat*s-eye,  confift  in  the  hundred  of 

SiU.    ......     a)         937 

c)      .  1*  ) 

Alumne     .....    ^ 2, 

Lime  /) 1,50 

Oxydofirtn.     ...     /).....    0,2^ 


98,25 
Lofs        1,75 

ICO 

G  a  .  There* 
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^4         y*  fkamin^ion  0/  the  Cafs-Ky^s 

Thmtforty  this  pr9p$rthn  ^  the  idnftkuinf  pkrts^  wfiich 
ia  hoth  v^irielm  i$  to  be  confidered  as  perfdAty  conftant, 
togpAor  with  their  atfUtOs  infufibilHy^  (not  to  mention  the 
iBficrence  in  tfaeextemil  charafler)  afford  fufficient  reafen 
ftr  diftingttifliing  tatuiji  from  feUf^ar^  under  which  this ' 
fgdU.has  been  dafl^d  by  feveral  Mineralogifts.^^n  thef 
ceotrary,  it  would  be  more  proper,  in  my  oj^ihion,  to  clafs 
it-^witbtfae  opak;  among  whidi  alfe  it  was  formerly  reck- 
oned under  tho  names  of  Pffud^al^  Caies^'e^ft^opaL 


VI.  ANALYSIS- 
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ANALYSIS 
CHRYSOBERYL. 


JL  HE  Chryfoberyly  found  in  the  Srafil,  pafled  for  a  variety 
of  the  Chryfolite,  until  M.  fPernerj  Counfellor  of  the 
mineSj  was  indaced,  by  a  more  accurate  comptrifon  of 
their  refpe^live  external  charaders,  to  feparate  the  former 
from  the  latter ;  and  to  range  it  in  the  mineralogical  fyftem 
as  a  difkinSt  fpecies,  with  its  prefeiit  denomination.  This 
Chryfoberyl,  however,  muft  not  be  miftaken  for  tl^c 
Chrjfoheryl  of  the  ancttnts^  which  really  was  the  fubftance 
indicated  by  this  name^  that  is  to  fay,  the  golden-jtUevf 
ieryti  as  may  be  concluded  from  its  defcription,  given  by 
PJitif.  Libr.  XXXVII.  Cap-  Y.  Probatifmi  funt  ex  its, 
(namely  Beryllis),  qui  viriditaUm  furi  maris  imitantur* 
Pr§ximiy  qui  vocantur  Chryfoberylli,  itfuntfaukpaUidi^iSf 
fed  in  aurmm  colortm  ^xtunti  fulgore. 

The  modern  chiyfoberyl  has  hitberCa  been  met  with 
•nly  in  fltivery,  loofi^  founded  ^ains  *)  of  the  fize  of  fmal* 


*  GefchUht  in  Gennaii*  MmcMI  by  the  ininert ;  or  ftith  loofe, 
foial],  IhiTery  (tones,  as  moll  commonly  He  on  the  top  of  the  Tock, 
or  umnediately  under  the  vegetable  earth.    See  BopfinU  Mimr[f 
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86  VL    Analn/is  of  Chrj/foheryl 

ler  and  larger  peas^  of  a  {Mle-yellow  colour,  infenfiblf 
vei^ng  to  green.  The  fur&pe  of  thefe  grains,  which  is 
fomewhat  rough,  ftrongly  glitters,  and  ufually  reflet 
variegated  colours,  like  moonftone  (adularia).  But  the 
fraSure  of  chryfoberyl  pofleffqe  a  g»cat  fplendour,  which^ 
in  conjundion  with  a  very  confiderable  hardnefs,  gives  it 
a  high  brilliance  when  polifhed:  and  hence  it  may  eafily^ 
be  confounded  with  the  yellow  diamond.  Some  few  fpe- 
cimens  exhibit  fome  remaining  traces  of  an  originalljr 
crydalline  figurt. 

The  fpecific  gravity  of  this  ftonc  I  have  found  to  be 
3,710  J  which  therefore  agrees  with  that  mentioned  by 
Werner^  from  ,3,698-  to  3,7.19,  and  i3  precifely  the  mean 
between  thefe  two  extremes.     • 

Th^  firft  analytical  attempts  upon  it,  which  \  made  before 
I  was  acquainted  with  thofe  (kilfiil  proceflfes  which  1 
learned  from  later  experiments,  gave  me  a  good  deal  of 
trouble,  and  at  the  fame  tinie  deftroyed  a  confiderable  part 
of  my  {bock  of  thefe  ftones.  But  I  pais  thfem  over,  s^id 
confine  myfelf  merely  to  that  analyfis,  the  refult  of  which 
'was  the  complete  decompofition  of  the  chryfobferyl. 


a\  Hundred  grains  of  chryfoberyl,  previoufly  reduced 
to  a  moderately  fine  powder,  by  pounding  them  in  a*  mor^ 
tar  of  poliflied  fteel,  were  levigated  with  water  |U>  perfeft 
finenels  in  the  fiint  grinding-diih.  After  the  powder  had 
^become  dry,  I  fuhjeSed  it  to  gentle  ignition,  for  the  pur«^ 
pofe  of  freeing;  it  from  all  moifture.  However,  its  weight 
was  increafcd  13  grains. 

/. '.■  i'  r     '   '     •     :  ■  -         '      .'  '        ' 

'    '*)'^Upon  fhcfe  113  grains,  introduced  into  a  filver-cru- 
cible,'l  poured  (q  much  cauftic  lixivium,  th^t  the  proportion 
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of  idkftli  which  icconuined  ameunted  to  800  grains,  and  eva* 
porated  the  liquid  again  till  the  mafs  was  dry.  Upon  thi» 
I  placed  the  cructhle  with  its  contents  in  a  wind-furnace^ 
on  a  ftand  of  porcelain  clay,  furrounding  it  with  coals. 
Attention  vTas- carefully  paid  to  prevent  the  mafs,  which 
greatly  fwelled  in  hulk,  fromfiowing  over  the  veffcl.  The. 
lieat  applied  was  at  firft  rather  low  \  but  it  was  gradually  urged 
until  the  mafs  became  ^red^hot.  In  this  degree  of  heat  it  wat 
kept  far  two  hours ;  but  it  did  not  enter  into  adual  fufion. 

c)  When  this  mafs  had  cooled  in  fome  degree,  I  foftened 
il  in  the  crucible  with  water,  and  poured  the  folution  upon 
the  filter.  When  the  fluid  parts  had  paffed  through,  tbertf 
remained  on  the  paper  a  loofe,  light-grey  powder,  which^ 
when  edulcorated  and  dried,  weighed  66f  griins* 

i)  The  alkaline  lye  that  had  been  feparated,  together 
with  the  edulcorating  water,  was  firft  evaporated,  to  lefleri 
its  bulk,  and  then  faturated  with  muriatic  acid.  An 
abundant  white  precipitate  fell  down^  but  was  inftantly 
aAd  clearly  re-diflblved,  by  a  fmall  excefs  of  acid.  Carbo- 
nat  of  pot-a(h,  added  over  a  low  fire,  again  precipitated  this 
earth  \  which  being  wa{hed>  and  dried  in  a  gentle  warmth, 
was  loofe,  as  white  as  fnow,  and  weighed  138I  grains. 

i)  The.  iight^grey  pulverulent  refidue,  mentioned  at  {c\ 
mmounting  to  tb\  grains,  being  digefted  with  muriatic  acid, 
left  again  a  refidue ;  which,  after  wafhing,  drying,  and  ig«> 
nition,  weighed  241  grains,  and  was  found,  Upon  farther 
Examination,  to  be  ^ttfiliciout^artb. 

f)  This  muriatic  fokition  (»),  feparated  from  the  filex, 
was  next  decompofed,  in  a  boiling  heat,  by  means  of 
#auftic  ammoniac,andth0yelloWifli  precipitate,  thus  produced, 
was  edulcorated  \  and,  while  yet  moifi,  was  boiled  with 

€  4  caufti^ 
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cauftic  lye.  It  entirelj  diflblved  therein,  fome  brown  par- 
deles  excepted.  This  refidoe  was  0xyi  §/ iron^  and. 
weighed,  after  ignition  in  a  gentle  heat,  \{  grain. 

g)  The  alkaline  folution  if)  was  ikiuntfcd.witb  muria- 
tic acid.  The  refult  of  this  proce&  was  a  white  precipi- 
tate, which,  by  a  flight  fiiperfaturation,  again  formed  a 
limpid  iblution.  The  earth  was  then  a  fecond  time  preci-% 
pitated,  by  boiling  with  mild  vegetable  alkali.  Its  weighc 
amounted,  after  deflccation,  to  29  grains. 

h)  Thcfe  laft  29  grains,  together  with  the  preceding 
/S38J:  grains  of  earth  (d)^  to  which  I  alfo  added  the  two 
giains,  which  were  coIIe<5led  from  the  edulcorating  water 
by  evaporation,  were  digefted  with  diluted  fulphuiic  actd. 
The  whole  was  diflblved,  excepting  fome  Jiliaous  earthy  - 
which  weighed  4  grains  after  ignition. 

I*) 'When  this  folution,  now  perfectly  clear,  was  a  littlo- 
evaporated  at  a  low  temperature,  tender,  fpicular,  or  fpear^ 
ihaped  cryftals,  gradually  feparated  from  it ;  which  I  col- 
leded  with  proper  care.  They  prefented  all  the  marks  of 
felenice ,  and,  on  decompofition  by  a  folution  of  cafbo- 
nat  of  pot-a(b,^  in  boiling  heal,  they  afforded  i  r  grains  of 
mild  catcarious  earth  (carbonafof  lime).  This  calcareous 
conflituent  pan  of  the  chryfoberyl  was,  doubtlcfs,  before 
tontained  in  the  precipitate  of  (d) ;  and,  previous  to  it  sfiUling 
down,  it  was  held  in  folution  merely  by  the  water,  as  tt 
was  then  in  dte  cauftic  ftate. 

k)  This  fulphuric  folution  I  now  combined  wit)i  the 
proportion  of  carbonated  pot-afh  requifite  to  the  formation 
ofakm*;  which  fiiot,  bydegK«es>  into  regular  cryfbls; 

*  Qfi  the  nccellity  of  pot-aib,  and  its  proportion  in  the  formaiioa 
•f  aluui^  ftc  Hildebrandi's  faper  in  Nicbol/on^s  Jokmai^  vol.  IV. 
P»j;c^49«'-Tran(l. 

$  To- 
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VL    Analyjis^  of  Chtyfebayl.  V9 

T^wainds  the  tiid^  lio#«ver,  a  flight  poitkm  of  fiBeetus 
Horib  appeared,  which,  after  ignition,  wu  noc  more  thaa 
2|  grains.  The  weight  of  all  the  folphat  of  alumim  oh# 
taioed  amoanted  to  604  grains. 

/)  This  alum  was  again  re-diflblved  in  boiling  water^ 
and  afterwards  decompofed  by  means  of  carbonat  of  pot* 
alh,  at  the  heat  of  ebullition.  After  the  precipitated 
earth  had  been  wa(hed,  dried,  and  gently  ignited,  I  digefted 
it  with  diftilled  vinegary  which  being  neutralised  by 
caufiic  ammoniac,  the  earth  was  again  precipitated  by  this 
treatment,  and  again  wafbed,  deficcated,  and  heated  to  red* 
ne(s.  It  proved  now  to  be  perfeftly  pure  alumntus  0artb^ 
weighing  7 if  grains. 

We  may,  therefore,  infer,  that  the  conftituent  parts  of 
the  chrylbberyl,  exhibited  by  this  analyfis,  oonfift  in  the 
^ndridj  of 

Mumim     .    .    ,    .     /)  •    .    :    •.     7i>So 

Linu    ....'.     1)  ' .    .     .    .        6 

Oxydofirm    .     .     .    /) i,5« 

SiliX      .     .     .     ^     .     <)  24f 

h)  4 


3» 
To  be  fubtraaed    a)     13 

- 

Remain     .      i&     ... 

18,00 

Xofc 
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From  comparing  the  ptefent  analyfti  of  chryfoberyl  with 
the  following  deoompofition  of  chryf^iitj  it  is  evident  how 
greatly  their  re(pe<Siivc  qonftituent  parts  differ,  and  con- 
fequently,  how  neceffary  it  was  to  feparate  them  from  each 
other,  in  the  fyftcmatical  arrangement  of  the  fpecies  of 
gems. 


VII. 
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VII. 
i  EXAMINATION 

OF 

CHRYSOLITE. 


\  HE  CbryfiEte  affords  a  fingular  inftance  of  change  lA 
names;  fioce,  at  prefent^  we  call  the  {ame  gem  Topa%^ 
which  the  ancients  underftood  i^  the  denomination  Cbry* 
fiSit'^  for  it  is  evident,  from  the  following  Words  of  Pliny*, 
that  the  Topazsms  of  the  ancients  is  ndC  our  modern  Topaz ; 
but,  on  the  contrary,  the  Chryfolite  of  the  prefei^t  times : 
BJKs  tota  JifBilitudo  ad  porri  fuccum  dirigitur.  Eft  auUm  am 
flijfutta  gemmarum,  Eadtm  ftla  mMium  limam  fentit: 
£scUra  Naxiis  cotibus  p$liuHtur.  Haec  et  ufu  attiritur. 
P%Hift.  Nat.  Lib.  XXXVII.  Cap.  VIII.— The  caufe 
of  this  change  of  name  is  fo  much  the  more  unaccounta- 
ble, as  the  denomination  Chryfolithus  (golden-ftone) 
undoubtedly  more  applies  to  the  Topaz,  which  is  of  a 
golden- yellow  colour,  than  to  our  Chryfolite,  which  is 
green. 

The  miore  detailed  external  defcription  of  the  Chryfolite^ 
given  by  Werner^  with  that  degree  of  accuracy  we  are  en- 

■y**    ■  ■    ■■■     (».  «    ■^..■i     ■  ,.    .     ■.■■■■  ..  .,i..i..i    ■     I .1 . ,.     ^ 

■  '  '  *'    titled 
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titled  to  expert  from  fuch  a  mafter,  comprehends  afl,  that, 
in  the  prefent  ftate  of  our.  knowledge,  can  be  fiudonthe 
jiatural  hiftory  of  that  ftone,  refpeding  its  external  cha- 
fablers,  and  the  marks  by  which  it  is  to  be  diflinguiihed 
from  the  other  fpccies of  ftohes,  with  which^it  has  been  fooften 
confounded.  But,  oa  the  other  hand,  an  accurate  chemical 
analyfis,  and  hence  alfo  the  knowledge  of  its  proper  place 
In  the  mineralogical  fyflcm,  have,  till  now,  been  fo  much 
the  more  wanting  :  a  deficiency  which  I  hope  to  rcm^ovc, 
by  now  publifliing  the  experiments  to  whidi  I  havei  fub« 
jeded  it. 

To  remore  all  doubts,  I  previoufly  mention  that  the 
Chcyfolites  analyfed  by  me,  M  well  as  thoTe  from  wbicK 
JVernsr  has  diawn  up  their  external  defcription,  wese 
bought  by  John  HawiinSy  £fq.  in  the  Levant,  on  bis 
travels  for  pronK>ting  the  kuowMge  of  Natural  Hiflory^ 
and  were  fent  to  me  by  him  for  that  purpofe. 

The  fpecific  gravity  of  Chryfolites  I  have  found  ^o 
;igree  with  the  ftatement  of  Jf^irmry  namely,  3)340* 


n)  I  took  tu)Q  hundred  grains  of  rough  chryfblite,  and  tt 
firft  bruifed  them  in  the  fteel-mortar,  and  afterwards  r&* 
duccd  them  to  a  fine  powder  by  trituration  with  water  ia 
the  flint  grinding-diih.  This  powder^  when  dried  by 
heaf,  I  obferved  had  not  increafed  in  weight.  I  poured 
vpon  ittvud  ounces  of  pure  c'auftic  Ijre,  the  atkatine  contents 
pf  which  amounted  to  one  half  of  jts  weighty  and  evapo- 
n^tcd  the  whole  to  dryneft  in  the  iilver-cruqblei  and  ig- 
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Diiod  it  a^mnads  lbr  iliiiqr  OHmtoi.    TIkh^  MoiBined  a 
iirUble  iQar$»  whidii  «fof  COotinj^  was  of  a  Jvflgr  oUve^ 

^}  When  this  mafs  had  been  foftened  with  water,  the 
folution  aflumed  die  fame  colour^  and  a  brown>  undiflblvod 
portion  fell  to  the  bottom,  of  a  flimy  appearance.  The  &• 
lutlon  being  faturated  to  excefs  with  muriatic  acid,  and  fuf- 
ficiently  digefted,  acquired  a  iaffiron-yellow  colour :  upon 
which  it  was  diluted  wtth  water,  and  filtered.  A  pure 
ffliceous  earth  then  remained^  which,  after  ignition, 
amounted  to  72I  grains. 

e)  The  muriatic  folution,  wheq  decompofed  in  a  boiling 
ftate  by  mild  vegetable  alkali,  prepared  from  Urtar,  afforded 
an'  abundant,  light-brown^red  precipitate,  which,  upon 
dieficcatbn,  again  entirely  diflblved  in  muriatic  acid,  and  by 
the'aSufion  of  cauiHc  a^moniae,  formed  a  brown^red  pre* 
dphate;  whidi  was  dhrefUy  feparated  by  filtering,  then 
wa{hed,  and  digefted  with  cauftic  lye,  while  yet  moift. 
However,  only  a  fmali  portiaa  Cbemed  l»  diffirive  by  this 
treatment* 

£)  After  Ae  ttikRBi>lv«d  qnttierhad  been  ftparated  (Vom 
the  aUudine  folution  {i}y  I  fopep-£ihirated  this  laft  with 
muriatic  acid,  and  added  carbonated  pot-afh,  for  the  purpofe 
6f  obtaining  a  preci(>itate.  However,  only  a  little  earth 
feparated,  which,  when  collected,  and  tried  for  alumine  by 
fijlphuric  acid,  did  not  diiTolve  in  it ;  but,  on  clofer  exami- 
nation,  proved  to  be  filiaout  earthy  weighing  3|  ^grai^s 
after  ignitions 

4)  '[hie  brown  precipitate,  whic)>  had  been  digefted  Vith- 
cauftic  lixivium  (c),  when  dry  and  expofed  to  a  red*heat, 
l^ve  38  grains  in  weight.    It  confifted  of  a  pure  dxyd  of 

iron. 
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iHn.    Tfte^  ^liole  wais-  mix9iBti$i  •'  hf  -tlie  mtgnetv     Upon 
being  diilblTedtJn  ^mrilitiC  ^UsM;'  ati^iligdi^  precf{rimed  bjr 
pniifiat  of  pot.a(h,  it  yielded  8S  grains  of    very  deeper 
coloured  Pruffian-blue. 


K 


I  ::j 


f)  The  muriated  fluid,  after  the  ferrugg^ous  co^Uents  had* 
been  feparated  from  it  by  ammoniac  (c],  gave  a  cdpioas| 
white  and  loofe  earth,  ty  adding  carbonat  of  pot-4aih.  ,  The 
mixture  having  Seen  kept  tjoHinc;  for  (bme  time^  thfs  earth 
was  feparated  by  filtration^'  well  wafhcd,  an  J  dried.'     Ic 
amounted  to  198  jgrains  of  carhonaied  magnejia  Cmild  mag- 
nefian  earth),  which  I  divided  into  two  p^rts.  One  half  oF 
it  was  ftrongjy  ignited  for  the  ^ce  of  an  hour,  and  left 
'idi  grains,  which  produced  a  bVTit  ebullition  upon  the  a£-. 
fu/ion  of  fulphuric  acid.    The  other  half  was  introduced  into 
dilute  fulphuric  acid.     It  dircSly  afforded  a  clear  folutioii^ 
and  pure  fulphatormagnefia  (Cpfomfalt),  by  cfyftalUzation.^ 

•'•,..♦' 
Kote.     It  was  by  mere  accident  that,  on  the  precipitation  at  (c) 

no  more  ammoniac  had  been  added  than  wasjufl  nccefTary  to' 

ftparato  the  oxyd  of  iftin ;  fin'ce  othcrwife,  in  all  cafes,  the  I 

magnefian  earth  is  aifo  precipitated  by  ammoniac.  * 

,  According  to  this  depompoCilioiiy  tJbe.conftilUent  jtots  of 
the;  chryiblite  fliould  be  \n  tho^.btinJridy  t 

'^      Ignited  5i/f*    .     .     i)     360  g  ' 

Ignited  Oxydo/Irin    t)        •     .     .     .     ^19 
Ignited  Magnejia      f)  .     .     .     .     .      39,50 


96,50 
Lofs    .      3,50 , 
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For  a  fecond  analylls  of  chryfolite  I  chofe  pollfhed  fpe* 
cimens,  Which^'bi^idcs  ^a  pure/tk'an!(|»rei)0]r,  po(fefle<l  ,alfo 
a  brigbterxoloar :  whefcas  thcf  ci;ade  chrjrolttesy  fmplojnedi 
19  the 'foicgoing'  prbcefs,  were  in  fome  fttfts  inctinlng  t» 
bmwn.  As  •  I  mteaded,  at  fifac  iaii^  dme,  to  kam  wfae^^ 
flier  acids  alone  \yere  capable  of  .decompofing  this  Aonc^ 
without^-  previous  .  treatioent^  iritfa:  alkali,  I  made  ufk 
irf*  the  fulphuric  acid,  accordiiig  to  the  matuker  ia  wbick^ 
MnrggrafYkm  eooployed  it  ix  decompofing  the  lerpentiae.^ 

'  a)  1  |X>ared  ten  drachms  of  ooBcentcated.  fulpbiric.acjd^ 
siisted  with  double  that  quantity  of  water,  upon  no?  htemlr/d 
grains  of  moft  finely^>owdered  chryfolite,  plaedd  in  a  re- 
tort, and  abftra^led  again  the  fluid,  in  a  moderate  diftiJling^ 
heat,  until  the  remainder  in  the  retort  appeared  a  dry  mafs. 
The  liquor  which  came  over,  emitted  a  moderate  fyU 
pfaia^ous  fmell.  When  cold,  I  colle£led^he  mzfh  from  th«  ' 
retort,  the  tt{^er  part  of  which  I  cut  off,  and  lixiviated^ 
it  with  botlifl^  water.  The  folution  exhibited  a  greeniQk*: 
colour,  but  to  faint  as  to  be  hardly  perceptible. 

•  t)  The  undiflblved  refidue  was  boiled  a  fecond  time,*  in; 
a  matrafs,  with  two  drachms  of  concentrated  fulphuric  acid, 
fpd  two  ounces  of  water.  After  this  it  was  again. c<^U 
le£bd  on  the  filter,  wafhed  with  an  abundance  or 
boiling  water,  ddiccated,  and  heated  to  rednefs.  it 
proved  to  be  pure,  white  Jiliceous  iartb^  weighing  78% 
grains. 

c)  Both  the  fulphuric  folutions  {a)  and  [b)  were. eva- 
porated, to  dr'ynefs  in  a  porcelain-faucer.  The  refidua! 
mafs  bad  a  greeni(h-gf ey  tinge  :    it  was  firft  gently  heated 
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in  a  porcelain  pot>  during  which  operation  it  emitted  flrong 
fiunes ;  and  after  this  it  was  thoroughly  ignited  ih  a  brilk 
fire  for  the  fpace  of  one  hour. 

> 

d)  The  igntted  maft  had  then  acquired  a  btjclcHred 
colour.  It  was  lertgated^  ^  Uxiviated  with  hot  water,  and 
the  xtdexydo/imty  whidi  it  contained,  was  ieparated  bjr 
filtration,  and  fubjeded  to  ignition.  This  oxyd  weighed 
J9  grains :  but  as,  in  the  prefent  ftate,  it  was  CQnd>tned 
with  a  greater  quantity  of  oxygen  than  wheft  fonning  m 
oonftituent  part  of  the  chryfolite,  in  order  to  free  it  from 
that  ezcefs,  it  was  immerfed  in  melted  wax,  in  a  final!  cnw 
cible ;  and,  after  the  wax  bad  been  burnt  ofF,  the  oxyd  was 
kept  for  fome  time  longer  in  a  low  red^beat,  the  veCel  be* 
ing  €bcti  covered.  Its  red  colour  had  now  changed  into  • 
blackifli  brown ;  it  was  aifo  readily  attraded  by  die 
magnet,  and  weiged  38  grains. 

i)  After  the  colourlefs  fulphated  folution  (d)  bad  heea 
evaporated  for  cryftallization,  it  jrielded,  to  the  laft  dnspt, 
pure  folphat  of  magnefia.  This  neutral  fak  being  ikC* 
folved,  and  decoa^x>red  in  the  heat  of  ebulUtion  by  car- 
bonated pot-ofli,  afforded  213  grains  of  white  and  loofe 
fnagntfian  iortb^  the  weight  of  which,  after  an  hour's  ig» 
jution,  was  only  87  grains. 

Frbmthis  fecond  analyfis,  which  exceeds  the  fecq;oinf 
in  the  accuracy  of*its  refults,  it  appears  that  the  conftkuent 
parts  of  chryfolite,  proportioned  to  each  other  in  the 
hmdridy  are  as  follows : 

}gmttA  Magnifia      ,..€)...     43,50 

Silix        .     .     .     •     ^)     .     .     .     39 
Ignittd  Oxyd  (f  Iron     ..//),.,      19 


101,50 

Nete^ 
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Note.  The  reafon  why,  in  the  preftnt -decofflipoidoD,  tliae  i«  % 
fligkt  excds  of  weight  in  the  Auo  of  the  coafftitti^fkt  ]NN^» 
iDfloa^  of  t^  uiiifil  lofs  in  nK#(t  othfr  cafcs^  uQ4pubK(il/ 
depeiuls  in  the  variable  degrees  gf  dryn^f^  whifib  4^96 
iogredienjts  acquiire  on  ignition. 


la  the  qua^rries  near  Leutfchau^  in  Hungary,  we  meet 
with  a  pale-grcea  ferpentine,  coi^j^ed  with  grjcy^  and  crctf- 
fed  bj  tender  veins  of  albeftus.  It  glfo  contain^^  pppioufly 
difleminatedy  rcfplendent  grains,  of  a  high  green  colour^ 
which,  in  fome  parts  of  my  fpecimen,  exhibit  a  rhomboid 
cryftallis&ation.  Born*  and  Ficbtel\^  who  have  given  a 
more  circumftantial  information  refpei^ing  this  ftone,  call 
-  thefe  grains  Chryfolite.  Fichtel^  however,  is  uncertain 
whether  they  {hould  not  rather  be  confidered  as  Chryfoprafe. 
But  this  conje<^ure  is  too  little  fevoured  by  the  external 
cbara&erifiic  marks  ^  while,  on  the  other  hand,  the  minute^ 
nefs  of  thefe  grains,  and  the  impoilibility  of  feparating  them 
from  the  ftone,  which  ferves  them  for  a  matrix,  will  not 
admit  of  a  chemical  examinatkm,  Notwithftanding  this, 
their  prefence  in  the  ferpentine  affords  a  geognojiic  argu- 
ment for  confidering  them  4s  chryfolite,  fince  the  ^on- 
^itucnt  parts  of  each  have  been  difcovered  to  be  the  fame, 

*  m  at 

A  loofe  ftony  matter  {racbill)^  which  is  found  neJu" 
Jldoldautheiny  in  Bohemia,  has  likewife,  for  fome  time  paft, 
been  held  out  \o  be  chryfolite  :  but,  on  judging  from  the 


♦  Catal.  meth.  et  raifon,  de  la  collect,  des  Fofs.  Tom.  I.  p.  69. 
+  Mineralogy  Brmerk,  y,  d.  Karp^ben^  I.  Th.  Wi^n.  1791,  page 
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fpecimens,  rough  and  polifbed,  which  I  have  feen  at 
Prague^ Icannot  confider them  as  ftich \ becaufethe  external 
yppearance  of  the  rough  pieces,  and  efpecially  the  iine  air- 
bubljlcs  obfervable  in  the  polifhed  fpecimens,  arc  rather  an 
indication  of  a  volcanic  product.  Herein  I  alfo  find  the 
opinion  of  Lindacker^  to  agree  with  mine. 


•  See  his  Beitrag  zur  Gefchichtc  der  bdhmifchen  Cbryfolhhe  c 
In  den  SamL  phyjtkal,  Auffatze  befondirs  die  bobm.  Naturae ^ 
fcbicbte  betregend.    a  hand  Drefden^  1792. 


VIII. 
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VIIL 
EXAMINATION 

.  OF    * 

OLIVIN. 


1  o  the  various  ftones  which  were  formerljr  con- 
fidered  as  a  fubordinate  fpecies,  or  rather  variety  of  chryfo- 
lite,  alfo  belongs  the  fofEl  known  by  the  name  of  Bajalticy 
or  Volcanic  ChryfoUte. 

On  giving  the  external  deicription  of  this  ftone,  to- 
gether with  that  of  the  true  chryfolite,  Werner  has  not  only 
accompanied  it  with  the  moft  inftru£live  obfervations,  but 
fike^prife,  from  his  orySfognofltc  inquiries,  he  has  (hewn 
the  neceffity  of  diftingui{hing  the  bafaltic  from  true  chryfo- 
lite.  Whence  alfo  he  confiders  the  former  as  a  diftinA 
fpccies,  with  the  name  Olivine  taken  from  its  colour. 

As  it  is  the  office  of  Chemiftry  to  affift  the  OrySfo- 
gnojlic  Science^  in  the  further  improvement  of  its  fyftem,  by 


♦  By  Ory^ognofy^  Werner  underdands  tht  fcieniific  knowledge 

or  difcrimination  of  foflils  from  each  other,  confidered  as  fimplc, 

that  is,  not  compounded  aggregates  of  various  different  minerals ; 

and  their/riVw/r/Jf  arrangement,  or  r/^^^ffl/i<?«,  into  a  regular  fyftem, 

according  to  certain  orders-,  claffes^  generayjpecles^  njarleiles^  Sec, — 

Tranfl. 

H  2  com- 
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communicating  certain  fafts  relative  to  the  coniHtuent 
pa»"ts  of  minerals,  it  is  for  the  Chcmift  to  examine  whether,, 
and  how  far,  the  conjeflures  refpe<3ing  the  efiential  in- 
gredients in  any  foffil,  inferred  from  its  external  properties, 
are  founded  in  nature :  and,  confequently,  to  determine 
with  what  propriety  it  had  obtained  the  place  previoufly 
given  to  it  in  the  fyftcm,  oii  account  of  thofe  fuppofcd  con^ 
ftituent  parts. 

For  this  reaFon  I  have  thought  it  expedient  to  joip  th^ 
analyfis  of  the  Oiivin  with  that  of  Chryfolite. 


FIRST    SECTION. 

Analyfis  of  the  Olivin ;  from  Unkel. 

To  difcover  the  conflituent  parts  of  Qlivin^  I  firft  ch#fe 
that  from  the  Bafalk  ofVnkelftein  \  in  which  fock  it  occurs, 
in  its  perfedl  and  undecayed  Aate,  in  pretty  large  cluft^rg^ 
of  a  thoroughly  equal,  pale  leek-grecn  colpur>  afid  wit;)iomg 
any  admixture  of  extraneous  matters.  Its  ^cific;  gK;a|Vit7 
was  3,265.  ^ 


a)  Two  hundred  grains  of  finely  pulverized  OUVin  were 
covered  with  two  oubces  of  caufliq  lye,  the  alkaline  part  of 
which  conftituted  half  its  weight,  Aft^r  th?  liquid  bad 
been  evaporated,  the  dry  wafs  w^  i^tefl  for  Iwlf  ^  ^QMr. 
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tt  aiomei}  a  grey  cdlour,  and  was  tiuui  iiqutfied  or  foftened 
with  wat^r,  jutd  filtered. 

i)  U^on  fttumtkm  vritk  muriatic  acid,  the  alkaliiie 
lixiviutii  let  hU  a  Whke  earth,  which,  being  coUeded  and 
dried)  was  boiled  Wi^  fulphuric  acid.  But  thts  earth  did 
MM  itopittt  ahy  foreign  tA&b  to  the  acM ;  and  when  thid  laft 
^ad  agafin  been  decanted  off,  and  faturtited  with  mild  alkali, 
it  tcHitfriMd  otear.  Therefore  the  abeve  earth  wa$  bf  the 
fuf€jtlici0MS  kindv     Wl&dil  igtitted,  it  weighed  4^  grains. 

r)  The  alh-grey  refidue^  fef^atated  from  the  alkaline 
Iy>e  (^  coagutoed  to  a  fhkk4(h  bitywn  maft,  uport  tb^  af- 
Aifibn  of  murifittie  ]ae)d'  A^iWr  this  coagnlum  had  'bb(^ 
diluted  and  dig^Jled  witk  IMfctenl  Waf<^,  there  remlainied 
m  copJotiS)  ^Jgh#,  ^t(kfy^  and  brown  refidue,  which,  upon 
deficcation,  weighed  152  grains. 

J)  ^ht  muvtafit  rolutiM^'  Tdparaied  6oih  thl^  re^due  by 
filtra^idn^  was  ^tourlefe.  By  tfate  addition  of  mild  alkaH, 
prepared  ft6m  ttfi^taf,  it  wa^  decompofed  with  the  affiftance 
of  boiling  heal,  «dd  181  gtains  of  a  very  white,  loofe  earth, 
were  precipitaCdd; 

i)  When  the  browh  refidue,  mentioned  at  (c ),  after  tri- 
iorttion^  H^^  ^efbed  with  mu^ktto  acid,  it  diiTolved  into 
*  yellow  Uquid^  leaving,  ^t  laitj;fl^'rr(7ivi^tfr^  behind,  weigh- 
itt§  43  gfaiM  irftet*  ignition. 

;  Nole.  'it^ma  tthdtfubtddly  this  illiosoad  earth,  (till  inltoatdy 
united  with  the  ferruginous  part  of  the  flonCy  wjiidt  in 
(c)  prevented  the  muriatic  acid  from  exerting  its  action  on 
the  oxyd  of  iron  :  yet  this  circumftance,  at  the  fame  time, 
fumifhed'  the  medns  of  exhtbi^ing,  f^ee  from*  iron,  that  por- 
ti#A  Off  th^^arth  WWeh  the  acfd  hidWdlved. 
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102  VI 11.     Examination  of.Olivin. 

f)  The  ferruginous  portion  of  tb^  yellow  mttriatic 
folution  (^)  I  precipitated  by  cauftic  ammoniac«  It  wais 
then  collcded  and  waflied  ;  and,  while  yet  moift,  boiled  with 
cauftic  lye.  The  lixivium  was  then  again  feparited  by 
filtration,  combined  with  muriatic  apid  .to  fuper-faturation^ 
and  afterwards  precipitated  by  carbonated  alkali.  Only  a 
fmall  portion  of  earth  fell  down,  which,  upon  trial,  proved 
to  be  filiceous^  and  weighed  4  grains,  after  it. had  been  ejt- 
pofed  to  a  red-heat.  The  liquor  remaining,  after,  the  pre- 
cipitation of  the  iron,  was  ipixed  with  carbonat  of  pot-aib; 
but  no  further  precipitation  nor  turbidnefs  enfued. 

g)  The  oxfd  ofiron^  that  wa$  again  coUeded  ^(tcr  the 
boiling  with  muriatic  acid  (/),  \yas  puc  into  melted  wax, 
in  a  fmall  crucible,  and  heated  to  rednefs  %  afber  this 
laft  had  been  burned  off,,  .it  obeyed  the  magnet,  ai^L 
amounted  to  25  grains.  .^  , 

h)  Upon  the  above  181.  grains  of  ^sirth  (d)  I;  poured 
dilute  fulphuric  acid  ;  in  which  it  diflolved  with  ^&xvA- 
cenqe.  When  the  folution  had  beei>  reduced  within  .  a 
fmaller  compafs  by  evaporation,  it  depoGted  minute  fpicular 
cryftals,  confifting  of  if  grain  of  felcnite,  the  purcr^ffA 
careous  earth  of  which  is  to  be  eftimated  at  f  grain. 

1)  The  folution,  on  further  evaporation,  yielded  pure 
fulphat  of  magnefia;  which,  being  re-diflblyed,  and  pre* 
cipitated  at  the  temperature  of  boiling,  by  qgrbonat  of  pot- 
afh,  depofited  a  very  pure  ^d  loofe  magnefian  iorth^  whole 
weight,  after  ignition  for  an  hour,  amounted  to  74 
grains. 

It  follows,  from  thefc  operations,  that  the  conftitueot 
parts  of  the  Olivin  from  Unkel  arc,  in  thobundredj 
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Ignited  SiUx    •     •     .     A) 


24^7 

?1 


f) 

Magnefia     .     .    /)        ....  37 

/./w       .     .     .    b) 0,15 

Ignited  0j7rf^//rtf»    .   ^)        ....  12,50 


97>75 
Loft.  .        %^%s 
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B. 


With  the  view  of. coofirimiig  thefe  refulti,  I  uodertook- 
another  decompofitkui  of  thefsiine  Olivin  from  UnkiL  .  In^ 
this  inftance  I  treatqd  it  iion^duitply  with  fulphiiric  acid^ 
in  the  fame  manner  as  I  did  with  the  chryfolite,  without 
previous  ignition,  in  conjundion  with  alkali. 

a)  I  put  tiUMi  hundred  grains  of  moft  finely  pulverized 
oXii'ui  ia  a  jetort,  po^ryig  upon  theoi  tpi  diachgis  pf  fuU 
phuric  ^dcid,  togeth^  w'(th  a  fufficient:  quantity  of  water  $ 
and  again  diftilled  the  liquid  over  fa  drynefs.  Upon  thi^ 
I  ibftened  the  remaining  grey-white  mafs  with  hot  water, 
and  boiled  afreih  the  undiflplved  eafth,  feparated  from  the 
fluid,  with  2  drachms  of  fulphuric  acidg^.a^d.  fufficif  nt  water. 
The  liqui^^  (Utcre<J  off  from  the  xefidue  there  left,  was  add- 
ed to  the  firft  folution.  .  What  ^•emained.was  tti%XQ  Jiliceous 
e&ftb^  TKhofe  Weight,  after  ignition,  amounted  exactly 
to  100  orains. 
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b)  The  fulphuric  folution  {a)  left,  upon  evaporation,  i 
grcyi(h-olive*grcen  faline  mafs,  which  I  evaporated  ftill  far- 
ther in  a  pci-celairt-cnicibic,  urging  it  at  laft  to  a  red-heat  in  a 
ftronger  fire.  The  mafs  retailed  at  firflits  whitifh  colour, 
but  at  Jength  it  ifTumea  a  pulverulent  ftate,  and  turned 
brick-Ved.  When  thuuYatfed,  drenched  witfi  hot  water,  and 
filtereidj'ft  left'a  I'ed  oxydofttoriy  wKich,  after  being  treated 
witlT  wax  and  ignited,  weighed  24  grains. 

c)  'jftftfer  the'cl^^if  folution  of  (i)  had  been  evaporated  in 
order  to'cryllallize,  it  fhot  wholly  into  fulphat  of  magnefia  : 
but,  whfil  It  was  re-diiTolved  in  a  moderate  proportion  of 
water,  fome  cryftals  of  fulphated"  lime  appeared,  the  quan- 
tity of  which  indicateJ'one  fiSTF  grain  of  pure  calcareous 
earth.  Thefe  lafl  having  been  feparated,  the  remaining  fo- 
lution was  decompofed,  by  mdlns  of  carbonated  pot-a(h,  in 
boiling  heat.  The  magnefian  earthy  thus  obtained,  was  pure, 
Wbk<^,  tXsA  lo9ft.  When  ddkoaco4  at  a  fome  what  raifed 
t«Aiperatuf^,tt§  weighs amoufita(iitat88f  grains;  but  k  was 
sdd\«ed  to.  only  77  grbiri^  fey  fgnitio*  for  the  Qwkce  of  an 
ll#uf'^  ..   ,.    .  i 

By  this  method  of  analyfmg,  which,  with  regard  to  mag- 
j^fiaii  Ablied,  js  not-onlj  fhe  moft  commodious,  but  alfo 
indicates  4he  refults  with  the  greateft  exa^^nds,  the  ton- 
ftitueAt  parts  of  the  Qlhmfirom  Umkel  were  found  to  be,  in 
the  humbred^  as  follows  t 


SikK   .    .    : 

*)     . 

.    .    .    SO 

OMjdifho*   . 

*)     .     . 

.     .      12 

Magne/a 

<)      *     ■ 

.     .     38,50 
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Note.  The  fame  obfcrvation  applies  to  the  agreement  of  this 
fum  with  the  weight  of  the  fubdance  employed,  and  the 
flight  ^xcefs,  as  has  been  ali^ady  mentioned,  at  the  end  of 
the  fecoad  analyfid  of  chryfolite. 


SECOND   SECTION. 

Analyfis  of  the  Olivinfrom  Karlsherg. 

Thk  Olivin  ffdai  tko  BzbXt  i>{  Umkel^  efnf^o)>:ed  in  the 
toegoifig  exiatmatkuT^  was,  as  has  been  ni^ntion^,  in  tt» 
A«A  and  unimpaired  ftate:  but  as  moft  olivins  fiiew  more 
Or  Itft  evident  narki  of  decay,  it  ftill  remained  to  enquire, 
whetber,  in  thofe  ipeeies  of  olivin  that  are  more  diTpofcd  i» 
docay,  any  difference  exifted  in  their  conftituent  parts. 
For  this  inyeftigation  I  chofe  the  olivin  from  the  Bafaits  oS 
tfec  Karishrgj  nttu^  Cajfelj  in  Hpfia.  .  I  cotnminuted  it 
coavfely,  and  waAied  off  with  water  the  yellow  iron-ochre 
that  inrefted  its  furface  and  its  chinks.  It  then  conftfted^ 
for  the  moft  part,  of  fmaller  grains  of  a  faint  green  ifli- 
ycdlow  colour,  but  in  part  alio  of  larger  grains,  whofe 
tfAomx  was  a  ibmewhal  freiher  leek^green.  In  theie  latter 
I  ohferved  bkwk:«grey  particles,  of. a  metallic  luftre,  iov 
bedded  in,  or  omcreted  witb,  their  fubftance.  When  I  had 
ftfongly  ignited  fome  of  thefe  upon  charcoal,  I  found  tMt 
te  green  $ooy  matter  of  the  olivin  had  thereby  become 
grey,  doU,  and  opake  ^  while  the  difieftlinated  black^grey 
particles  badfuffered  no  change.  This  (hewed,  that  they 
were  not  minute  cryftals  of  horn-blende,  but.  iron,  and 
efpecially  of  the  nature  of  the  fpecular,  or  grey  iron-ctre, 
%caafe  they  wet e  not  attracted  by  the  magnet. 
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a)  Upon  three  hundred  grains  of  this  olivin,  finely  pul- 
verized,! poured  4  ounces  of  ftrong  fulphuric  acid,  together 
with  2  ounces  of  waCer^  and  again  diftilled  from  It  the 
fluid,  which  emitted  a  flight  fmell  refembling  fulphureous 
acid,  until  the  refidue  became  a  dry  mafs.  The  fiUceous 
earthy  remaining  after  this  mafs  had  been  boiled  with  wa- 
ter, was  a  feccnd  time  boiled  with  half  an  ounce  of  ful- 
phuric acid,  and  fufficient  water.  After  this  it  was  col- 
lected and  ignited.     It  weighed  156  grains. 

b)  In  order  to  learn  whether  aluminous  earth  was  one  of 
the  extraded  conftituent  parts,  I  took  the  third  part  of  the 
whole  of  the  fulphuric  folution,  and  precipitated,  by  car- 
bonated pot-afh,  at  the  degree  of  ebuUiticm,  9II  that  it  Keld 
in  folution.  The  frelh  precipiute  had  .a  dirty,  blnifli 
colour;  and  I  put  it  into  caufttc  lixivium,  as ibon  as  it  was 
edulcorated,  digefting  it  with  the  lye  for  fome  time.  Th^ 
mixture  was  next  diluted  with  more  water;  tbejye,  fepa«* 
rated  from  it  by  filtering,  was  faturated  with  muriatic  zcy^t 
«nd,afteraflight  fuper^faturation,  again  combined.withaUudi.i 
But  this  produced  neither  a  precipitate  nor  mud4inefe»:   - 

c)  Being  thus  convinced  of  the  total  abfence  of  alutnU 
nous  earth,  J  evaporated  the  remainmjg  two-thiKte  of  th^ 
fulphuric  folution  {h)  to>z  dry  faline  mafis,  ivfaich  I  etxpofed 
to  a  ftrong  red-heat  in  a  crucible,  for  the.purpofe  of  de« 
compofing  the  fulphat  of  iron  which  it  contained.  J  then 
re-difiblved  the  ignited,  maft  in  water,  and  (epftr;itcd  thp  w) 
oxyd  of  iron  by  filtration ;  which, '  by  ignitioD  with  waici 
was  rendered  attraSible  by  the  magnet,  and  -  weight,  in 
that  condition,  2  if  grains.  ,      \     ' 

d)  The  folution,  freed  firom  the  oxyd  (^},  cryftallised  \j0 
degrees  into  fulphat  of  magnefia.  When  this  had  again  been 
difiblved  in    a   fmall  quantity  of  water,    light,  dslicate^ 
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needled  ar^^lf  of^^^^ute  were  kfr^  tbe  quantity  of  wbic^ 
hsucdij  ampuixted;  tA  ^  of  on9:grain»,  which  indicates  ^  grain 
of  pure  caUamousisarth.  Xo  the  diifoived  fulphat  of  njag- 
nefia^  corbonat  of  pof-afli  was  add^  ii>  a  boiling  he;^t  \  .and 
thus  i^  magfufi^n  ^rtb  wa4  precipttatid^  amounting^  after 
ignition,  to  75 J  ^grains.  •      I  /. 

Whence  the  cohftituent  parts  of  Iftic  Hejfian  oiivin,  and 
their  reciprocal  proportions  in  the  ignited  ftate,  confift,  jh 
the  hundred  J  of  '     ' 

...  .  :.    S^  ■ 

1  .  .  yi^is     - 

.    .    .    10,75..!.    :. 
.    .    .-    0,12 


SiliXn:.    ,.      . 

...<■-,) 

iJd&fw^frr  .  ... 

■;.4 

Oxydoflron  . 

•    0 

Lime    .     .     . 

•    d) 

100,62 


From  thefe  refults,  it  is  plain  that  the  oiivin  and  chryib« 
lite  are  very  nearly  related  to  each  others  and,  as  the  con- 
ftituent  parts  of  each  other  are  fo  much  the  fame,  and  their 
refpe£Hve  proportions  hot  too  diffimitar,  it  feems  to  me 
proper  that  thefe  two  ftones  ihould  no  longer  be  divided 
into  two  different  fpecies  j  but  that  the  difference,  deduced 
from  their  external  characters,  can  only  juftify  the  fub- 
dividing  them  into  two  varietUs  of  one  fpecies.  Moreover, 
fince  no  greater  difference  appears  to  take  place  between 
th^,  than,  perhaps,  that  by  which  the  bafaltic  horn-blende 
*  is  diflinguiihed  from  the  common,  it  follows,  that  the  oiivin 
might  be  entitled  to  claim  its  former  denomination  of 
kafaftic  chrjfolite. 

According  to  the  habitudes  of  the  chryfolite  and  oiivin   ^ 
lilitbe  heat  of  the  porcelain-furnace,  (mentioned  in  the 
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lirit  Effty,  iv.  15,  ^  6t<^4),>  Ae  fiiArttMir'  t etum^fl  from  tlte 
fire  analtered  in  form^biitth^ (tetodap^^afe^  in  concreted 
grains,  which  wcri  cietoented  togethei*  hf  the  htat  with 
more  of  kft  force  oif  acfhefion.'  Protri  thw  tircirmfbneie 
I  was  induced'to  repeat  the  experiment  with  the  chryfofke  j 
with  this  difference,  however,  that  I  bfbk^  it  intd  pieces  df 
the  fize  of  the  g^;^ns |9f,  oli^in,  before  I  inclpfed  it  iatthe 
charcoal.  After  thofe  pieces  had  underg9ne  the  adion  of 
the  fire,  I  found  them,  like  ignited  olivin,  of  an  iron-black 
colour,  opake,  thinly  glazed,  and  conglutinated.  Yet  both 
.the  glazing  and  concretion  were  .fomcwhat  lels  in  de«- 
gree  than  What  took,  place;  in  xht.HejJm^'mA^  Granland 
•livins.  ♦  .    ' 
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XX. 

CHEMICAL  EXAMINATION 

OF    VARIOUS 


f\T  the  time  when  Philofophical  Cheixjiftry  was  yet  la 
its  in&Qcy,  and  when  it  was  not  known  how  to  decompofe 
liatural  bodies  otherwise  than  by  fire,  with  very  few  ex- 
ceptions, the  knowledge  of  the  conftitucnt  parts  of  the  bo- 
dies, belonging  to  tfee  mineral  kingdom,  could  not  but  be 
imperfcd,  Chomifts'  were  fatisfi^  with  the  produdls  ob- 
tained in  the  dry  way,  as  it  is  called  and  either  paid  no  at- 
tention at  all  to  the  other  fubftances  contained  in  thefe  bo- 
dies, or,  confiding  in  grouridlrfs  hypothcfcs,  have  fancied 
certain  conftitue^it  parts,  of  which  nothing  cpuld  be  dif- 
covercd  by  the  light  kindled  by  Philofophical  Chcmiftry, 
the  bafis  of  which  is  real  fa£ls. 

Only,  while  this  latter  was  advancing  in  its  progrefs,  the 
learned  began  to  perceive,  and  ferioufly  to  attend  to  thi§ 
great  deficiency  of  knowledge  refpeding  the  foffil  king- 
dom, as  well  as  to  the  tottering  foundation  of  the  mincr^o- 


•  Re^d   in  the   Royal  Acad,  of  Scienc.  at    Berlin.--See  the 
C^llfff.  of  Germ.  Treatifts  of  that  Acad.    Berlin,  1793  ^^^^d  1 794. 
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gkal  fyftems  thereon  eftablifhed.  Accordingly,  this  part 
of  Natural  Philofophy  was  enabled,  by  the  laudable  exer- 
tions of  Schwaby  Brandy  Cronftadty  WalUriuSy  Marggrafy 
ScbiiUy  Btrgmanny  and  feveral  chemifts  now  living,  to  rife 
from  obfcurity ;  and  chemical  mineralogy  has  now  ob- 
tained the  place,  which  is  due  to  it  among  her  fifter 
fciences. 

Yet,  all  that  h^s  hitherto  been  done  in  this  fcience,  13 
nothing  more  than  a  fplendid  beginning.  Our  acquaint- 
ance with  the  conftituent  parts  of  foffib  is  ftill  confined 
within  Harrow  limits.  Not  only  are  we  ftill*  ignorant  of 
the  compofition  of  a  multitude  of  foffils  -y  but,  even  with 
refpeft  to  thofe,with  which  we  appear  to  be  al  ready  acquainted, 
further  confirmation  is  required  :  for  nothing  U  more 
detrimental  to  the  progrefs  of  a  fclqnce,  than  to  adopt  er- 
rors as  undoubted  and  long-eilablifbed  truths ;  to  transfer 
them  from  one  fyftem,  and  from  one  elementary  treatife, 
into  another,  and  to  multiply  them  by  conclufions  which 
mud  b^  as  groundlefs  9s  the  premifes,  from  which  they  are 
inferredj  arc  falfe. 

If,  therefore,  a  fyftematiqal  mineralogy,  arranged  accord- 
ing to  the  chemical  conftituent  parts,  (which,  as  yet,  ha$ 
hardly  been  eftablilhed),  is  to  be  fupported  by  a  more  folid 
foundation,  and  brought  nearer  to  perfe£lion,  it  is  neceflary 
that  a  long  feries  of  fucceflive  analytical  experiments  ihould 
be  made.  But  fmce,  for  this  purpofe,  a  found  chemical 
knowledge,  accompanied  by  patience,  leifure,  accuracy  iu 
management  apd  obfervation,  as  well  as  a  frequent  facrificc 
pf  fcarce  and  coftly  foffils,  are  required  j  and  fmce  thofe  cir- 
cumftances  do  not  ufually  coincide,  this  branch  of  natural 
fcience  cannot  hope  for  4  fpeedy  and  plentiful  harveft.  It 
muft  ftill,  therefore,  ^  hitherto,  only  look  fo(  detached  and 
occafional  improvements. 

Among 
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Among  die  numerous  produfiions  of  the  fdffil  kingdom, 
of  which  ah  exad  chemical  knowledge  is  yet  wanting, 
the  genus  ^fthe  fUvir^mrti  Teemed  to  me  to  require,  in  a  high 
degree,  a  re*examination  and  amendment.  For  this  reafon 
I  have  fubjeded  its  chief  fpecies  to  analytical  treatment  \ 
the  refiilts  of  which'  are  communicated  in  the  following 
fefiions. 


FIRST  SECTION. 

Native  Hornfilver^  or  Corneous  Silver-ore.  (Horn- 

erz). 

(FitriolicO'muriaUd  Siher^^rf^  by  KlrwanJ)    ' 

The    Corneous  is  remarkable  among  the  rarer  ores  ef 
fiver ^  not  oijy  from  its  richnefs,  but  alfo  from  the  fubftancc 
\y  which  nature  has  mineralized  that  noble  metal. 

The  name  Hornerz  appears  to  be  of  a  later  date  than  our 
knowledge  of  th^t  ore,  fince  feveral  writers  on  metallurgy, 
of  the  i6th  century,  have  already  mentioned  it  with  this 
appellation  of  Glaferz ;  for  it  is  obvious,  from  the  defcrfp- 
tions  which  thofe  authors  have  given  of  it,  that  they  did  not 
mean  our  modern  Glaferz^  namely,  the  fulphurated  filyer- 
ore.  Mattheftui*^  noticing  feveral  of  its  varieties,  calls 
them  white ^  Z^^h  y^H^^-i  green  glaferz ;  and  fays,  *^  //  is 
traf*fparent  like  horn  in  a  lanthorn^  andfujes  in  the  flame 
of  a  candle,^' — Fabric! us -f  mentions  a  liver-coloured  filver- 
ore,  **  whii'h  in  lumps^  viewed  againji  the  light^  is  obfcurelj 


•  Matthefus  Sarept.  1585.  Norimb. 

t  A^^nVivj  de  rebus  soetall.  ZCrch,  15^. 
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tranfparent  like  horn^  and  in  fmall  parts  if  entirely  irnnf-^ 
fannt  like  ice*' — From  this  it  may  residbnaWy  be  ^oiw 
jefturcd,  that  the  glajerz,  of  the  ancwus  has,  in  lat«r  time$fc 
been  erroneoufly  confounded  with  our  modern  one,  as  thi$ 
icnomination  is,  indeed,  nKwe  fuiting  the  h^rnerxy  or  cpr- 
neous  filvef'-ore,  than  iil?er,  mineralized  by  fulphur;  and^ 
on  the  other  hand,  no  reafon  can  be  found  for  giving  that 
name  to  the  latter. 

During  the  i6th  century,  in  which  the  Saxon  and  Bo- 
•  hemi^  mines  yielded  vaft  treafur^s,  the  revenues  arifing 
from  this  filver-ore  often  amounted  to  feveral  hundred 
marks  (8  ounces  each) :  but,  in  the  progrefs  pf  time,  it  be- 
came fcarcer  and  lefs  known,  until  the  celebrated  Saxon 
matter  of  the  mines,  Mr.  Pahjt  of  Ohain^  difcovered  it, 
•93  it  were,  anew,  and  gave  it  the  name  Hornerz^  becaufe 
jefembling  the  fa£litious  born-filver  (muriat  of  filver.) 

It  occurred  formerlj^  at  Jodchimsthal^  AnnaUrgy  Schme-^ 
jker^j  Freibsrg^  and  in  greateft  quantities  at  Johann- 
Qeorgenjladt.  At  prefent,  it  is  alfo  found  in  fome  mines  of 
the  Altaic  mountains  in  Siberia;  and,  according  to  5^^^, 
likewife  in  the  province  of  Guamanga  in  Peru^  together 
with  the  native  filver. 

With  fefpe<a  to  external  form,  I  have  met  with  the  foj- 
lowii^  varieties  of  the  corneous  filver-ore, 

i)  Majftve  (Derbe).  As  fuch  It  has  beeji  worked,  in  the 
times  of  i;s  abundance,  in  the  above-mentioned  Bohemian  and 
Saxon  mines,  copioufly,  and  fometimes  in  pieces  of  upwards  of 
an  hundred  marks  in  weight.  There  may  yet  be  fcen,  in  the 
ele£loraUmineral  cabinet, at  Z)r^«,  apiece  o/that  kind, cut 
in  a  cubi^  form,  w^ig^ing  ieveral  pounds  -,  and  alfo  a  fmaller 
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6he,  which  has  fome  impreffions  of  ftdmps.  Both^thefe 
ores  are  probably  remnants  of  that  cfentury,  which  have 
been  fortunately  feved.  The  colour  of.  this  corneous-ore 
is  a  dirty  brown^  though  its  piropdr  hue  feems  to  be  the 
t>earl-grey,  and  the  brown  tinge  to  arife  from  the  inter^ 
^perfed  iron-ochre.  It  is  foft  j  and  may,  like  wax,  be  cut 
with  the  knife  into  thin  chips  ;  is  poffefied  of  a  waxen  glofs, 
and  tfanipafent  on  the  edges  and  thin  places. 

2)  In  lamellar  pieces  (fchaalig)y  incunibent  On  meager 
quarz,  in  the  form  of  a  cruft  s  from  the  Schlangenberge. 

3)  In  ftill  thinner  layers,  in  part  only  incrufting, 
(angefiogetiy  or  lying  fuperiicially),  at  times  accompanied 
by  nitivd  gold,  or  ^Ifo  by  leai-fpar^  or  fpathofe  lead-orei 
from  the  fame  place. 

4)  Cry/laUlzed  in  minute  regular  cubes,  of  a  pearl-grey 
colour;  firom  yobann^GeorgenJladt. 

5)  In  fixie/catesy  ox  JlakeSy  of  tl  whitifli  colour.  In  this 
manner  the  corneous  filver-ore,  even  now,  fometimes  oc- 
curs at  j9bann'GeorginJladty  upon  brown  iron-ochre 
Eifen  brdune),\ 

6)  In  an  earthy  form,  mingled  with  argil.  This  is  the 
genuine  butter-milch  Jilver  (argillo-muriated  filver-ore)  of  the 
former  miner^logifts,  and  which  Felthcim*  has  defcribed. 
The  fpecinien  which  I  have  feen  was  dug  up,  in  the  year 
16 17,  on  the  old  St.  George  mountain,  at  Andreajbergy  and 
is  now  preferved  at  Berlin,  in  the  royal  department  of  the 


•  Crell* s  ^Gtrmzn    edition  of  Kir*wan*$  Mineralogy.      Berlin, 
K^Sp  P^^  ^'>9  fc9^*  i"  the  notes. 

I  mines. 
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mioes.  It  confifts  of  w  aitUic^  kidney^foroied  nodule  of 
calcareous  fpar,  the  canity  of  which  is  filled  with  this 
iutter^Milcb  jHoir^  in  the  form  of  a  deliccated  earth,  ex<> 
ternallj  of  a  flate-blu^e^  hut  of  a  browniih  white  on  the 
recent  fradure;  with  which  bre,  likewife,  the  outer  fules 
of  the  fpecimen  are  for  the  moft  part  coated. 

7)  In  grey  Iime*ftone|  but  im^ceptihle  to  the  e]rc  ;  from 
Annaherg^  in  Lower  Audria.  '  This  laft  is  the  foiltl  me»^ 
tioned  by  Jufti*^  under  the  name  oi  alkaUnt  JUver^cre. 


The  following  art  the  princip^  chemical  refearches  that 
have  been  ctiade  into  the  corneous  £lirer-ore»  as  well  as  its 
cfTential  ingredients,  and  are  communicated  to  the  icientific 
public. 

i)  That  of  Lommerf^  mafter  of  the  mines  in  Saxony, 
who  has  alfo  given  the  beft  information  refpeding  the 
hiftory  and  external  properties  of  this  mineral.  *  This  au- 
thor eftimates  the  argentine  portion  of  this  ore,  when  in 
pure  ftate,  at  2S  per  cent. ;  but  the  violet-ore  of  this  kind  he 
fuppc^es  to  contain  alfo  a  portion  of  alkalized  fulphur. 

2)  WoulfeX  is  of  c^inion,  diat  he  has  difcovered,  in  the 
corneous  filver-ore,  befides  the  muriatic  acid,  the  fulphuric, 
as  a  mineralbing  medium.  It  is  upon  the  authority  of  this 
ftatement  of  Wonlft  that  \Kirwany  Bn-gmanny  and  other 
mineralogiftsy  afiert,  that  the  iilver  is  mineralized  in  the  cor«- 


•  Jufii^  Chemt/cbe  Sebrifien.     I.  Th. 

f  Ahbandl,  *vom,  Hornerz,  von  Ltmmer.  Leipzig^  177^. 

X  Experiments  on  the  mixture  of  fome  nuoends* 
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b^ous^re  by  the  fulphuric  as  well  as  by  the   muriatic 
acid. 

3.  Sagely  of  Paris  J  has  examined  the  corneous  filvcr- 
ore  froof  Peru ;  and  ftates  the  maximum  contained  of  filver, 
in  the  hundred^  to  be  from  70  to  74.  He  adds,  that  the 
jnetal  is  itiineralized  by  muriatic  acid)  and,  befides,  com^ 
bined  with  a  peculiar  fattifb  matter. 

4)  LaxTHdnnfy  of  PeUrfiurg^  on-  the  contrary,  main^ 
tains,  that  no  muriatic  acid  is  contained  either  in  the  Si- 
berian or  Saxon  corneous  fllver-ore ;  and  that  in  it  the  me- 
tal is  mineralized  by  fulphur,  in  the  fame  manner  as  in  the 
glaferz,  viz.  the  vitreous  or  fulphurated  filver-ore. 

On  conitdering  this  difcordance  among  the  learned,  I'e- 
fpe£ting  the  nature  of  the  fubftance  which  mineralizes  the  (il- 
ver  in  the  corneous-ore,  I  think  that  it  will  not  be  {\iffirSjao\i$ 
if,  to  the  enquiries  of  tbefe  cheI^ifts,  I  add  the  experiments 
which  I  h^  the  opportunity  of  making  with  feveral  varie-^ 
ties  of  this  filver-ore. 


The  above-mentioned  majpve  cormous  filver-^re^  from  the 
larger  fpecimen  in  the  EleAoral  colLe&ion  at  Drefden,  was 
the  principal  fiibjeA  of  my  analyfis,  a  fuA^ient  quantity  of 
it  having  been  given  me  for  that  purpofe  with  the  greateft 
liberality. 


•  Aoalyfe  Chim.  ct.  concord,  dcs  troi3  riogoes.     Pvi$|  17!^. 
t  Nov.  Comment.  Acad.gcjieat.    P^tr^jp.  ^7-74, 
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)  If  the  artificial  horn-filver  (muriat  of  filrcr),  be  melted 
by  itfelf  on  the  fpoon  before  the  blow-pipe,  it  foon  and 
readily  fufes  into  a  globule  ;  and,  when  combined  with  mi-» 
neral  alkali,  the  filvdr  is  immediately  reduced.  But  the 
natire  corneous  filver-ore  does  not  melt  fo  eafily  ;  it  rather 
runs  into  the  confidence  of  pap,  and  at  the  fiime  time  fe- 
parate  metallic  grains  tranfude.  Its  reduAion,  by  means  < 
of  foda,  is  fomewhat  more  difficult  than  that  of  the  artificial 
horn-filver,  and  the  reafon  of  this  difference  depends  on  the 
portion  of  iroii  contained  in  this  otfii 

b)  Upon  iivo  hundred  grains  of  the  corneous  filver-ore 
I  poured  three  times  their  weight  of  pure  nitric  acid  ^  but 
no  a£tion  took  place,  either  in  the  cold  or  in  the  heat  of 
boiling ;  only  a  fubtle  brown-red  iron-ochre  was  Separated, 
which,  being  waflied  off  from  the  remaining  ore,  and  dried, 
amounted  to  4  grains.  Cauftic  ammoniac,  added  to  the 
nitric  acid  employed,  precipitated  5  grains  more  of  iron. 
When  it  was  afterwards  mixed  with  muriatic  acid,  only  a 
pale  milky  colour  was  produced,  but  no  real  corneous  filver-^ 
ore  depofited.  It  followed  from  this,  that  neither  any  free 
native  filyer,  nor  any  portion  of  it  mineralized  by  fulphur, 
had  been  contained  in  that  ore.  The  horn-filver,  after 
treatment  with  nitric  acid,  was  reduced  by  twice  its 
weight  of  fait  of  tartar,  and  yielded  133  grains  of  reguline 
filvcr. 

€)  iff.  For  the  purpofe  of  finding  out,  more  accurately, 
its  conftituent  parts,  I  mixed  200  grains  with  600  grains 
of  the  pureft  alkali  prepared  from  tartar,  and  brougtit  the  mix- 
ture into  the  ftate  of  fufion  in  a  glafs  retort,  applying  the  ne- 
ceffary  degree  of  heat.  After  refrigeration,  I  broke  oS  the 
upper  half  of  the  retort,  foftened  the  fiifed  mafs,  which  was 
of  a  light-brown  colour,  with  hotdiftillcd  water,  filtered  the 
whole,  and  edulcorated  the  rcfidue. 

adly. 
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ftdly.  This  refidue  W4S  then  diflblved  in  nitric  acid. 
The  folution  squired  a  brown  tinge,  and  the  fcum  floating 
upon  the  liquor  aflumed  the  colour  of  bricks.  When  the 
argenteous  parts  were  completely  diflblved,  there  remained 
8|  grains  of  a  brown-red  powder,  which  imparted  a  golden 
yellow  colour  to  the  aqua  regla,  with  which  it  was  digeftcd, 
and  left  a  white  refidue  behind.  This  hd  confided  of 
horn-iUver,  mingled  with  a  flight  portion  of  the  gangue^  or 
matrix  of  the  ore,  and  afforded,  on  redu£lion,  2  grains  more. 
oijilver.  Cauftic  ammoniac  precipitated  from  the  yellow 
folution  7  gr^ns  of  oxyded  iron, 

3^1y.  The  nitric  folution  of  thefilver  was  precipitated  by 
common  fait;  and  the  muriat  of  filver  thus  obtained  weighed, 
after  redudion  by  means  of  foda,  13^^  grains  of  reguline 
filver. 

4thly*  The  flqid,  left  after  thq  feparation  oft  be  born-fil  ver, 
had  a  pale-yelloy^  colour,  owing  to  a  portion  of  iron  > 
i^hich,  precipitated  by  pure  ammoniac,  weighed  5  grains. 

Sthly  After  this,  I  proceeded  ^o  exami|ie  th^  f^ine  mafs^ 
diflolved  indiftilled  water,  and  feparated  from  the  filver,  af- 
ter the  corneous-ore  h^d  been  fiifed  with  pure  alkali  (|). 
On  faturating  this  ma(s  with  diftilled  vinegar,  the  Cbl^tion 
was  rendered  turbid,  and  a  loofe  white  earth  depofited, 
which,  colle^ed  an4  dried,  amqun^ed  to  ^|  grains  of  argil-- 
ladous  earth. 

6tMy,  The  argH  being  feparated,  the  folu^on  was  reduce^ 
to  a  dry  {alt  by  evaporation,  and  the  alkohol,  afFufed  upon 
it,  took  up  the  afct^te  of  pot-afh.  The  neutral  fi^t,  which 
yras  left  behin^  \y  this  procefs,  and  which  confifted  of  the 
mineralizing  muriatic  acid  and  the  alkali  employed,  I  dif- 
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folvcd  in  water,  and  obtained  from  it,  by  repeated  evapo-» 
lation  and  cryftallization,  ii7f  grains  of  muriat  ofpaUaJb. 

7thly.  In  order  to  learn  whether  and  in  what  proportion 
julphuric  acidy  which  by  fome  writers  has  been  mentioned 
is  one  of  the  conftituent  parts  of  the  corneous  f:lver-ore^ 
were  really  prefent  in  it,  I  again  diflblved  that  fah  in  diftilled 
water,  and  dropped  into  it  liquid  muriat  of  barytes.  The 
mixture, becamjc  turbid,  exhibiting  that  appearance  which 
indicates  the  prefence  of  only  a  flight  quantity  of  fulphuric 
acid.  I  continued  to  add  the  barytes,  until  no  more  turbid- 
nefs  appeared.  The  weight  of  the  precipitate  thus  obtained 
was  3  grains :  but,  as  in  thefe  three  grains  of  fulphated 
barytes  the  acid  cannot  properly  be  eftimated  to  be  more 
than  half  a  grain,  I  think  this  quantity  is  too  trifling  to  be 
confidered  as  one  of  the  eflfential  conftituent  parts  of  the 
corneous  filver-ore.  .  But  if  that  half  grain  of  fulphuric 
jkrrd  Se  eftimated  equal  to  i|  grain  of  fulphat  of  pot-afli,, 
and  be  fubtrafled  from  the  above  iiyf  grain  of  digeftivc 
fah,  or  muriat  of  pot-afh^  there  will  remain  of  the  latter 
only  1 16  grains,  in  which  the  concentrated  muriatic  aci4 
«iounts  to  4.2  grains.     Therefore, 

One  bunJr^dpzrts  of  this  corneous-ore  contain 

Silvtr 67,75 

Muriatic  add  .     .     .  21 

Oxydofiron     ...  6 

Jtrgil      .     /    .     .     .  1,75 

Sulphurlt  acid  .     ♦     .  0,25- 


96^.75 
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B. 

I  likewife  examined  the  corneous  JUver-'dre  found  in  the 
Schlangenhergi.  One  hundred  grains  of  it,  mixed  with  300 
of  foda,  ivere  fufed  in  a  fmall  retort ,  and^  after  the  faline 
contents  of  this  mafs  had  been  difTolved  in  hot  water,  the 
remaining  filver  was  diffolved  in  nitric  acid*  I  then  fully 
faturated  with  muriatic  acid  the  aqueous  alkaline  folution^ 
which  contained  the  common  or  culinary  fait,  formed  by  the 
muriatic  acid  of  that  ore^  and  put  it  to  the  teft  with  muriat 
of  barytes.  The  portion  of  fulphat  of  barjrtes,  thus  gene- 
nerated,  was  as  infignificant  as  that  from  the  Saxon  cor- 
neous-ore ;  (o  that  alfo^  in  this  cafe,  the  fulphuric  acid  may 
be  confidered  only  as  an  accidental  conftituent  part. 

To  the  nitric  folution  of  the  filver  I  added  common  fait ; 
and  thus  I  produced  again  the  muriat  of  filver,  which 
weighed  91  f  grains,  and  afforded  68  grains  of  Jilverj  re- 
duced to  the  reguline  ftate.  What  was  wanting  to  make 
up  the  firft  hundred  grains  of  the  corneous-ore,  confifted  of 
Ibrruginous  ochre  and  quarzofe  matrix. 

Hence  it  is  obvious,  that  the  Siberltin  comecms  filvef-orci 
here  examined,  almoft  perfeftly  agrefes  with  the  preceding 
Saxon  one  in  its  exterior  chara(Sers,  as  well  as  in  the  con« 
ftituent  parts. 

c. 

The  experiments  made  with  the  argiIIo>muriated  filver^ 
ore  (butter-milch  filver )yd^ctihcd  before  (page  113),  are  the 
following : 

e)  Ignited  by  itfelf  upon^charcoal  beibre  the  blow-pipe, 
it  feebly  conglutinated  together,  at  the  fame  time  that  mi- 
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nute  globules  of  metallic  filver  were  oozing  through  the 
mafs.  When  fufed  with  glafs  of  borax,  it  diffolvcd  into  a 
clear,  light-green,  vitreous  globule,  and  yielded  a  button  of 
pure  fine  filver. 

b)  Upon  35  grains  of  that  ore  I  poyred  nitric  acid,  and 
made  it  boil.  Neither  efFcrvefcence  nor  red  vapours  ap- 
peared ;  as,  upon  the  whole,  the  acid  feemed  to  attack  it  but 
weakly.  The  refiduum  affumed  the  form  of  a  precipitate, 
refembling  a  cheefy  coagulum.  When  the  acid,  then 
tinged  of  a  faint  blue,  was  feparated  through  a  filter,  it  ad- 
mitted of  combination  with  common  fait,  without  being 
rendered  turbid,  or  yielding  any  precipitate.  By  the  ad- 
dition of  corbonat  of  ammoniac  to  cxcefs,  argillaceous  earth 
was  thrown  down,  and  the  liquor  appeared  of  a  rather  deep 
blue.  But,  after  it  had  been  fuper-faturated  with  ful^ 
phuric  acid,  and  iron  immerfed  into  it,  it  depofited  a 
thin  coppery  cruft. 

The  dried  refidue  weighed  30  grains.  It  was  extracted  ' 
by  repeatedly  pouring  upon  it  cauftic,  or  pure  ammoniac, 
agitating  it  frequently.  Nitric  acid  being  added  to  a  few 
drops  of  it,  fome  horn-filver  immediately  precipitated. 
The  whole  of  this  folution,  when  evaporated  by  a  gentle 
heat,  dried  up  to  cryftalline  flexible  membranes  of  a  pearl- 
grey,  which  tarniflied  into  blue  by  expofure  to  air  \  and, 
when  gently  melted  in  a  fmall  filver-cup,  ran  into  a  waxy 
fubftance.  The  weight  of  this  fufed  muriat  of  filver 
amounted  to  io|  grains. 

When  the  argil,  that  was  left  behind  after  the  extraftion 
of  the  horn-filver  by  ammoniac,  was  melted  with  foda^  it 
fiill  aflFordedabead  of  filver  of  |  of  a  grain.  As  this  is  equal  to 
•ne  grain  of  muriat  of  filver,  the  above  36  grains  of  thi^ 
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Ibffil  contained  iif  grains  of  inuriated,  or  P|  of  mietallic 
$lvier>  and  2}  grains  of  concentrated  muriatic  ^id. 

Hence  $n4  btqidrad  pafts  of  |Jie  argjllo-muriatcd  ijlvcr 
ore  contain, 

Sihoer    •     •     •     •     ^     ^     •     ^     ,     ^4>^4 

Muriatic  acid 8,2}J 

vfr^/^  witha  flight  ^racc  of  copper      .     67,08 


100 

It  is  owing  to  the  argil  contained  in  this  ore  that  it  doe^ 
not  aflume  the  fame  appearance  when  heated  on  charcoal 
as  the  common  horn-filver,  but  that  the  metal  tranfudes 
in  the  reguline  ftate  in  ftnall  globules ;  for  as  that  earth 
deprives  the  muriated  filver  of  its  acid  when  heated,  the 
fllver  is  enabled  to  alTume  the  metallic  ftate.  And  it  is  on 
this  account  that  the  fame  phenomenon  took  place  when  I 
mingled  artificial  horn-filver  with  argillaceous  earth,  and 
fubjeAed  it  to  ignition  upon  a  piece  of  charcoal^^  with  the 
a|fiftance  of  the  blow^pipe. 


D. 


With  the  view  of  inveftigating  the  nature  of  theJUver- 
wfy  called  alialim  by  Jufiiy  I  difTolved  one  ounce  of  it  in 
pure  nitric  acid,  and  mixed  the  filtered  folution  with  mu- 
riatic acid.  It,  indeed,  turned  fon^ewhat  (^saline ;  but  no 
muriat  of  filver  Was  feparated  by  this  procefs,  nor 
wa^  there  any  reguline  filver  precipitated  upon  im- 
merisng  into  it  a  fmall  lamina  gf  copper.  Finding,  there- 
fore, that  the  portion  of  filver  contained  in  the  lime-ftone 
copld  not.be  difcovcred  in  the  nitric  (olution,  I  fearched  for 
it  in  the  brown  muddy  refidue  of  the  filtered  folution.  Tl\is 
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emitted  an  empyreumatic  fmell  on  being  gently  ^ked^ 
weighed  afterwards  2  grains,  and  yielded  with  pure  s^kali 
a  bead  of  ^  fine  filver.  Hence  it  is  probable,  that  in  this, 
foffil  the  filver  is  combined  with  muriatic  acid  jand,  reckon- 
ing upon  this  refult,  the  quantky  of  muriated  fUver  wkith 
it  feems  to  contain,  may  be  eftimated  at  from  orte  and  a 
half  to  twt)  ounces  in  hundred  pounds.  "J^ft^  boafted  of 
a  method  of  extria£ting  the  fitvef  fr6m  that  mineral,  known 
to  himfelf  aloile  j  as,  when  treated  by  any  of  the  ufual  pro- 
ceiTes,  this  metaJ  coujld  never  be  procured  from  it. 


As  filver,  notwithftanding  its  great  affinity  with  muriatic 
acid,  enters  into  no  combination  with  it  while  in  the  perfeft 
leguline  ftate  \  and  fince  that  metal,  as  far  as  we  know,  is 
never  found  in  the  bowels  of  the  earth  in  an  oxyded  ftate^ 
it  is  difficult  to  afcertain  the  operation  of  nature  in  pro- 
ducing the  corneous-ore.  Bergmann^  was  of  opinion^ 
that  Woulfe  had  folved  that  doubt  by  afferting,  that  in  the 
above-mentioned  ore  he  had  traced  the  fuiphufic  acid,  be- 
fides  the  muriatic :  foV  filver  unites  readily  with  fulphur  ^ 
and,  fince  fulphurated  filver  not  unfrequently  undergoes  a 
decompofition,  more  efpecially  when,  as  in  this  cafe  may  be 
conjefturcd  from  the  prefence  of  ferruginous  ochre»  fome 
pyrites  difpofed  to  difintegration  intervenes,  the  fulphur 
paffes  over  into  tne  ftate  of  a  free  acid,  and  forms  fulphat  of 
filver.  If  now  muriatic  acid  interferes,  it  will,  by  virtue  of 
its  greater  affinity  to  filver,  decompofe  the  fulphat,  and 
inftead  of  it  form  corneous-ore. 


•  Torh,  Bergtffann  on  the  generation  of  natund  corneous,  o*  mu* 
Hated  metals.  Qnll^t  Chemifeht  jfmMtn,  i)S4«.  Ntfmkfer  At  pc^ 
377. 
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Of  that  corneous  filver-ore  which  is  found  in  regular  cu» 
bic  cryftals,  Bergmann  had  already  conjeftured  that  it  might 
be  confidered  as  pure,  and  free  from  all  fulphuric  acid. 
He  alfo  wifhed  to  convert  this  conjc&ure  of  his  into  an 
cftabliflied  truth,  by  duly  examining  that  foffil  j/^r,  as  he  very 
juftly  fays,  it  is  bettir  to  facrifice  fuch  a  fpedmen^fcarce  as  it 
jet  isy  to  inveftigatioTiy  rather  than  to  deprive  the  fciences  of  a 
means  of  enlarging  our  knowledge  by  preferving  it. 

The  wifh  of  the  immortal  Bergmann  is  in  fome  degree 
accompllfhed,  and  his  conje<Sure,  for  the  moft  part,  con-r 
firmed  by  the  prefent  enquiry ;  with  the  unimportant 
difference,  however,  that,  inftead  of  cryftallized  corneous* 
ore,  I  have  employed  a  fpecimen  of  that  which  occurs  in 
lumps,  or  majjive. 

In  order  to  comprehend  how  i^ature  can  generate  the 
pomeous  filver^re,  without  the  interpofitioi>  of  fulphur  or 
fulphuric  acid,  we  may  receive  fome  light  from  the  fol- 
lowing intelligence,  taken  from  a  letter  of  Prouft^  in 
Roger's  Journal  de  Phjfique.  It  is  there  ftated^  that  thq 
coined  iilver  of  the  Spanifh  {hip  San  Pedro  d' Alcantara,  that 
was  wrecked  on  the  coaft  of  Portugal,  became  coated  with 
a  blackiih  cruft  of  ^^  of  an  inch  thicknefs,  during  the  fhort 
time  before  it  was  recovered  from  the  fea.  This  cruft 
broke  off  in  fcales,  and  w^s  a  true  muriat  of  filver.  More- 
over, Palla^  relates,  that  he  has  found  on  the  Jaik,  in  Siberia, 
feveral  old  Tartarian  iilver  coins,  which  in  that  XX2&  of  faline 
Jand  were  converted  into  true  muriat  of  filver,  fome 
throughout  their  whole  mafs,  and  others  on  the  furface 
only. 


♦  N§rdifcb^  Bejtrael^e,  lit.  V9I. 
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From  this  knowledge  of  the  conftituent  parts  of  the  cor- 
neous-ore, art  is  enabled  to  imitate  nature  pretty  nearly. 
If  muriat  of  filver  be  made  to  fufc  uniformly  at  a  moderate 
heat,  an  artificial  corneous-ore  is  produced,  which  may  be 
made  more  fimilar  to  the  natural  one  by  adding,  before  the 
fufion,  a  proportional  quantity  of  iron-ochre.  And  if  mu- 
riatcd  filver  be  diffolved  i^i  c^uftic  ammoniac,  and  the  fluid 
evaporated  in  a  gentle  warmth,  th^  horn-filver  remains  in 
fmall  glittering  fcales,  refembling  thofe  with  which  the  na- 
tive corneous-ore  is  found  in  part  covered.  But,  if  this 
folution  be  left  to  fpontaneous  exhalation  in  the  air,  the 
hprn-filver  will  fomctimes  fhoot  into  folid  regular  cryftals^ 
of  the  fame  appearance  with  th^  cubic  crjrftals  of  the  cor- 
fieous-orCn 


SECOND  SECTION. 

Red  Silver-ore  (RothgHltigerz). 

Tre  principal  charafter  by  v\rhich  this  beautiful  genus  of 
filver-ores  is  externally  diftinguifhed  from  others,  confifts  in 
a  peculiar  red  colour,  on  account  of  which  it  is  fubdivided 
into  two  fpecies,  the  Ught^  and  the  deep^red  filver-ore* 
The  colour  of  the  firft  varies  from  a  bright  ruby  to  a  gar- 
net red  ;  that  of  the  fecond  inclines  more  or  lefs  to  a  ftteU 
grey,  but  the  charafteriftic  crimfon  tint  is  foon  made  to 
appear  by  fcraping  or  rubbing  the  ore.  The  deep-red  fil  - 
ver-ore  is  ufually  opake  j  the  light-red,  on  the  contrary, 
is  '\n  various  degrees  tranfpar.ci>t. 

With  refpe£l  to  external  form,  the  red  filver-ofc  is 
found  majftviy  Effeminated^  invefting  or  fuper ficild,  dendritic^ 
and  at  times  regularly  cryftallized.  Its  crjrftals  ufually 
poflcfs  th&  form  of  hexah^ral  cpluoms,  without  any  pointed 
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ttiHiinationi  or  ending  in  trihedral  or  hexahedral  pyramids* 
The  light-red  ore  alfo  occurs  in  fix-fided  pyramids. 

The  denomination  of  RqlhgUlttgy  or  Rotht  gUlttgei  Er%^ 
given  by  the  older  German  miners  to  this  genus  of  filver- 
ores,  was  intended  to  fignify  that  it  contained  a  portion  of 
that  noble  metal,  and  thus  to  diftinguiih  it  from  other  ores, 
which  refemble  it  in  form  and  colour  j  but,  with  refpeS  to 
their  argenteous  contents,  are  deaf  {ungultig)^  or  of  no 
value  i  inftances  of  which  are  afforded  by  the  native  red 
fulphuret  of  arfenic,  red-blende,  and  garnet.  In  proceft 
of  time,  this  appellation  has  degenerated  into  Rothgulden^ 
by  which  the  unexperienced  might  be  mifled  to  fufpe6l  in 
this  ore  fome  portion  of  gold. 

Concerning  its  conftituent  parts,  it  is  the  common  opi- 
nion and  doiSlrine,  that  the  filver  is  mineralized  in  it  by 
arjinicy  as  well  as  by  fulphur,  Thefe  thxtt^  ftlver^fulphur^ 
and  arjentcy  are  in  all  elementary  books  of  mineralogy,  and 
by  all  authors,  fiated  as  the  conftituent  parts  of  this  ore,  to 
which  fome  add  only  a  portion  of  iron.  Among  thofe 
writers  wiiich,  in  chemical  mineralogy^  are  reckoned  claflical, 
Henckil  feems  to  be  the  firft  who  mentions  arfenic  as  one 
of  the  chief  conftituent  parts  of  the  red  filver-ore,  when  he 
fays,  '*  The  high-red  ore^  beftdes  ftlver^  conft/is  merely  of 
arfenic ;  the  deep^red  contains  fulphur  alfo'''  After  hira, 
TVallerius  introduces  it  by  the  name  "  Argentum  arfenic9 
it  fulphure  mneralifatum*^  Cronjiedt  adopts  this  ftate- 
ment,  adding  only  fome  ferruginous  ingredient.  Berg^ 
mann^  likewife,  is  of  the  fame  opinion,  in  his  Scia^ 
graphia''^y  calling   it  "  Argentum    cum    arfenico  fulphure 


•   Torb.    Bergmann,    Sciagraphia   rcgni  mincralis.     Lips,  ct 
Drcfd.  178a,  page  loj. 
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fttineralifatum :"  and,  in  his  diflertation  de  Jrfemco*^  he 
fays,  "  Arfenkum  cum  argcnto  fulphurato  mineram  argenti 
rubram  confidt  .'* — and  at  the  fame  time  he  ftates  their  pro- 
portion to  be,  of  Jiher  bOj  of  arfenic  25,  and  of  fulphur 
I3f.  It  was  on  the  authority  of  thefc  eminently  learned 
men  that  all  the  other  writers  have  received  the  above- 
mentioned  component  principles  of  this  ore  as  unqueftion- 
able  facSls,  and  have  transferred  them  into  their  works. 

Yet,  upon  the  whole,  arfenic  is  not  fo  general  a  minera- 
lizcr  as  has  been  hitherto  fuppofed.  Hence  all  the  hype-* 
thefcs  grounded  on  its  pretended  prefence,  and  according  to 
which  arfenic  was  confidered  as  a  principle  neceflary  to  the 
generation  or  maturation  of  metals,  efpecially  filver,  can  no 
longer  fuhfift.  This  fuppofition,  which  has  never  before 
been  queftioned,  that  moft  genera  of  filver-ores  contain 
arfenic,  has  occafioned  the  prize  queftion  of  the  Royal  Aca^ 
demy  of  Sciences  at  Berlin^  "^IIZ^  **  ^<^  what  purpofes  does 
**  Nature  employ  the  arfenic  contained  in  metallic  ores  f 
**  Can  it  be  proved^  by  experience^  that  it  effectually  ferves 
*'  to  bring  the  metal:  to  maturity  ?  And  iffo^  in  what  man^ 
*'  neTj  and  hoiv  far  is  this  effected  ?** — However  truly  Mr^ 
Monnetj  whofe  paper  has  been  honoured  with  the  prize,  has 
demonilrated  that  arfenic  has  no  efTential  fhare  in  the- ge- 
neration of  metals,  he  might  as  well  have  deduced  his  dc-r 
monftration  in  the  fhorteft  and  moft  folid  way,  a  priori 
from  the  non-exiftence  of  arfenic  in  the  red  and  whit^  filver- 
ores,  and  in  the  grey  copper-ore  (Fahlerz)  abounding  ii> 
filvex — (for  thefc  the  above  Academy  feems  principally  ta 
have  had  in  view  on  making  their  queftion) — had  he  con- 
vinced himfelf  of  the  falfehood  of  the  premifes  by  a  previous' 
enquiry  duly  inftituted. 


•  Ejus'd.  Opufcul.  Phys.  ejt  Cham.  Vol.  II.  page  %^9. 
t  loc.  tit,  page  303, 
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It  is  probable  the  >red-arfenic,  whick  externally  refembles 
the  deepHTod.  filver-orc,  and,  according  to  HenckePs  tefti- 
monj,  ufed  to  be  called  unripe  redfilver-ore^  has  firft  fug- 
gefted  the  idea  <d  the  pre/ence  of  arfenic  in  thofe  ores  fof , 
filver. 

After  this  digrcflion,  I  ijow  proceed  to  the  chemical 
analyiis  itfelf.  This,  however,  was  particularly  performed 
with  the  light-red  filver-ore^  of  which  I  had  an  opportu- 
nity of  felecJing,  for  my  repeated  experiments,  a  fufficient 
aiumber  of  fragoients,  pure  and  free  fropi  extraneous  mat- 
ter, from  tlie^pincs  of  the  Upper^harz^  and  thofe  of  Saxony^ 


A. 

a)  Uponfve  hundred  grains  of  bright,  cryftallinc,  red 
filver-ore,  from  the  pit  Catharima  Neufang^  at  Andreajberg^ 
ipoft  finely  pulverized,  I  poured  fix  times  their  quantity  of 
a  mixture  of  equal  parts  of  nitric  acid  of  1,350  fpecif. 
grav.  and  diftillcd  water*  The  phial  was  kept  for  feveral 
hours  in  a  low  digefting  heat,  fo  that  the  agency  of  the 
acid  could  be  but  moderate.  I  then  diluted  the  folution 
with  water  5  caufed  it  to  boil ;  and,  after  the  refiduum  had 
fubfided  to ,  the  bottom,  I  decanted  the  clear  folution. 
Upon  the  remaining  pulverulent  ore,  a  quantity  of  nitric 
acid  and  water,  equal  to  the  preceding,  was  again  afFufed; 
and,  in  the  fame  manner,  proceeded  with  as  at  firft.  The 
ore  appeared  now  to  have  been  efFedlually  decompofed; 
9nd  for  this  reafon  the  folutions,  together  with  the  re- 
fiduum, were  put  on  the  filter,  and  the  latter  properly 
waflied, 

b)  The  filtered  nitric  folution  had  no  colour  at  all,  having 
been  very  much  diluted  by  the  water  by  which  the  rcfidue 
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had  been  edulcorated.  I  fubjedled  it  to  evaporation  to  ontf 
eighth  part,  and  found  the  bottom  of  the  evaporating  glafi* 
veflel,  after  cooling,  covered  with  copious,  finely-grained, 
rcfplendent,  and  heavy  cryftals  of  a  grey-white.  To  aC- 
certain  their  nature,  I  procured,  by  a  feparate  procefs,  a 
quantity  of  afolution  of  the  fame  red  filver-ore,  fufficient  for 
this  enquiry,  and  founci  that  they  Were  fulphat  of  fiher. 
Being  afllired  of  this,  I  diflfolved  that  fulphat  by  a  proportioil- 
ate  quantity  of  water,  aflifted  by  heat,  added  it  again  to  the 
nitric  folution,  and  combined  this  laft  with  nluriatic  acid,  as 
long  as  any  muriat  of  filver  would  precipitate ;  which)  when 
colledted,  edulcorated,  and  dried,  was  found  to  weigh 
39 1  i  grains. 

c)  The  fluid,  from  which  the  horn-filver  had  been  thus 
feparated,  was  then  reduced  to  a  fmaller  bulk,  by  diftillation 
from  a  retort.  This  concentrated  fluid  became  turbid,  and 
left  another  grain  of  muriated  filver  on  the  filter.  At  this 
ime  it  contained  no  other  foreign  fubftance,  except  a  con« 
fiderable  portion  of  fulphuric  acid. 

d)  What  remained  undiflblved  by  the  nitric  acid,  confifted 
of  an  alh-grey,  pretty  loofe,  or  flocculent  powder,  of  2o4 
grains  in  weight.  When  this  had  been  gently  digefted  for 
half  an  hour,  with  a  mixture  of  5  parts  of  muriatic  acid, 
mixed  with  i  part  of  the  nitric^  and  then  diluted  with 
half  its  quantity  of  water,  there  remained,  after  filtering, 
careful  edulcoration,  and  drying,  65  grains^  which  were 
the  fulphureous  contents  of  the  ore.  When  this  refidue 
had  been  gently  heated,  the  fulphur  deflagrated,  leaving 
6f  grains  of  muriated  filver  behind.  This  fulpbur^  there* 
fore,  confifted  of  5^1  grains. 

i)  After  the  filtered  folution  had  been  evaporated  ia 
part,  it  was  poured  into  a  large  quantity  of  water.     By  this 

ma- 
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manag^oient,  a  white  precipitate  immediately  enfued^ 
which  being  feparated  by  the  filter,  edulcorated,  and  dried, 
and  laftly  heated  in  a  porcelain  cup^  gave  133  grains  m 
weight*  But  I  could  not  find  the  leaft  trace  of  arlenic  in 
it,  though  I  had  fuhjeAtd  it  to  all  the  trials  deemed  proper 
for  difcovering  its  prefence.  On  the  contrary,  it  Was  ihanifell^, 
that  this  precipitate  wholly  confifted  of  oxjd  of  anumony^ 
quite  of  the  famfe  nature  with  that  which  is  produced  when 
muriatic  folutions  of  antimony  are  precipitated  by  water. 
On  expofing  it  to  heat,  a  fmall  portion  of  moifture  ft  ill 
evaporated,  attended  with  a  muriatic  fmell,  which  was 
hardly  perceptible.  When  again  put  on  a  teft>  and  mingled 
with  a  third  part  of  charcoal  duft,  the  Coaly  powder  was 
&owly  confumed,  by  burning,  without  any  arfenical  fmell, 
and  left  behind  it  the  metallic  oxyd,  poflefled  of  a  grey 
polour,  and  partly  blended,  partly  covered  with  a  quantity 
of  fine,  grey-white,  fhining,  acicuFar  cryftals,  or  the  flowers 
of  antimony,  as  they  are  called.  But  when  it  was  fufed  m 
a  covered  crucible  with  tartar  and  powdered  charcoal,  it 
Was  completely  revived  into  reguline- antimony y  which  bekig 
blown  oflF  with  the  bellows,  a  bead  ofjlvtr  was  left,  weighing 
half  a  grain.  '     '  '       '  ^ 

/)  The  liquor  alfo,  from  which  the  antlitionial  oxyd'wks 
feparated,  contained  free  fulphuric  acid.  On  this  account 
I  put  it  into  a  retort,  together  with  the  nitric  acid,  from 
which  the  filver  had  been  precipitated  in  the  ftate  of  horn- 
filver,  by  means  of  muriatic  acid^  and  continued  the  diftil- 
lation  until,  at  this  temperature,  nothing  more  would  pafs 
over ;  but,  on  raifing  the  heat,  thick  White  vapours  1i»l 
hcgan  to  rife.  The  fluid  left  behind  in  the  retort  was 
found,  upon  trial,  tp  be  ConccntrztcA  fulphuric  acid.  Upon 
diluting  tliis  laft'with  water,  and  fubfequent  aSufion  of 
muriated  barytrs,  the  fulphat  of  barytes  from  thence  prq^ 
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duced,  amountcJ,  after  edulcoration  and  deficcatioh,  to  1^4. 
^     grains. 

Confequently,  the  conflituent  parts  difcovered  by  thefe 

refearches,  Titt^filver^  antimony^  fulphur^  and  fulphuric  aiid^ 

.  It  remained  yet  to  invefligate,!  what  are  the  proportions* 

and  the  manner  of  combination  of  thefe  principles,  which 

conftitutc  the  red  filver-ore. 

/ 
■      •      *         •        '  ..  ^ 

Fir/ly  concerning  the  quantity  of  (ilvcr  contained  in  this 

ore  here  examined,  the  muriat  of  filvcr  (b)  together  with 
thofe  portions  that  were  left  behind  on  the  deflagration  of 
the.  fqlphur  {d)y  and  the  concentration  of  the  fluid  from 
^hich  the  former  had  been  feparated  {^),  amounted,  in  the 
whole,  to  399t  grams.  Thefe  being  reduced,  (iocluding  the 
one  half  grain  obtained  on  driving,  off  the  antimony )| 
yielded  300  grains  of  pure  filver.  This  ftatement  alfo  per- 
fectly agreed  with  the  refult  of  another  experiment,  which*, 
l>y  w^y  of  coUaterarproof,  I  performed  in  the  dry  way: 
for  having,  with  this- view,  divided  one  docimajiic  centner  bi 
that  ore  into  two  parts,  and  carefully  refined  each  of  tbepi 
on  the  cupel,  inclofed  in  four  times  their  weight  of  haih- 
m^nedlead,  X  recovered  in  each  cupel  a  bead  of  fine  filver 
of  30.  pounds  weig^ . 

I  e^wlcavoured  to  afcertain,  by  the  following  cqu'nter- 
cxperijDents,  the  metallic  portion  of  the  oxyd  of  antimony ; 
which^  after  dedud^ing,  by  guefs,  one  grain  for  the  half 
l^xmio  of  fUver  which  was  conuined  in  the  ore,  amoontal 
to  lyt,  grains.  Upon  ^n/ i&i^ff^r^^  grains  of  pure  regulin^ 
antimony  I  poured  four  parts  of  mufiadc  acid ',  and,  when 
warmed,  I  continued  dropping  nitric  acid  into  this  fluid,  until 
sj\  the  metal  wasdiflblved*  After  the  folution  bad  been  con« 
centrated  by  gentle  evaporatbn,  I  added  water  to  precipitatt 

the  diifolved  metal.     The  precipitate  t|ius  obtained,  after 
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Jixivkting 'the  faline  paits,  and  deflccation,  weighed.  130 
grains*  Hence  the  above  132  grains  are  equal  to  101% 
grains  of  metallic  antimony.  ^ 

With  regard  to  the/ulpburic  acid^  it  may  brdaubted,  whe- 
ther theacid  here  difcovered,  had  really pfevioufty.exifted  as 
fuch  in  the  red  ill ver^ore,  forming,  with  the  metal,  fulphat  of  fiU 
verjor  whether  diatacid  ought  not  rathertobeconfideredas 
aprodu^,  ^riflng  from  the  oxygenation  of  the  fulphur,  while 
the  ore  was  diflblving  in  citric  acid.  But  even  the  extern^ 
prop^es  of  that  ore,  efpecially  its  ^ranfp^rence,  and  the 
abfence  of  metallic  luftre,  will  fuffitpiently  prove^  that  the 
Utter  is  jK>t  the  cafe ;  for,  with  regard  to  the  min/:ra|i« 
zation«  ores  may  be  convepiently  divided  into  two  clafl^. 
The  firJl  comprehends  tk^  true  or/ss  in^he  fti:i£^  fenfe ;  that 
is,  thoife  ocJy  in  whi<?h  tbe^n^euUic  ^M^on  is  either  in  the 
perfeft^or  very noftfly  per/ea,  r^gulj^  f^te,  and  whofe 
miiicaraliser  ii  (ulphur«  A  metallic  lu|lre^  and  .abfoluteopa^ 
cky,  are.efleotial  properties  of  (ulpfiifiated  ores  of  this 
kind. .  To  thefecond  c]a&  beloiog  tbofe  ores^  the  metallic  part 
•f  whidi  is  acidified  bty  oxygen,  efther  alqne^  or  in,  combi- 
nation with  Ailphur  and  acids.  The  exteripr  chara£brs  of 
the  ones  cf  this  clafs  are  various.  &>me,of  them  are  traTtf- 
parngi  pyicn  to  pellucidUf^  .Others,  oa  tl}^  contrary,  exhibit 
onljF  an  earthy  appe^^nc^.  Bat  all  tfaefe  are  particularly 
^ftinguifhed  from  the  genuine  or  true  ores,  hy  the  toul  ab- 

.ieace.of  soetallic  fplendoMr.  ^mo^^the  fUver-ores,  there- 
f9ft^  t\m-viiri$ns  JUvtr^on  (giaferz)^  the  ^lack  ftlver-ore 
(fin^l^s^n-zjs  and  the  lu/hitt  fihir-ore^  belong  to  the.  firjft 
cl|ifil»  or  fi^lj^r^^d  ^resi   but  the  r#i,  and  the  corneous^ 

^Umr^mty  bfloi^g  ^o  Aefecpnd  clais,'  or  ores  minei^dixcd  hy 

4i«d4  prim^ples. 

The  fiepiiliar  flaawer  in  which  the  nitric  acid  exerts  its 
^Arfving  power  on  the  red  filver^re  during  the  digcftion, 
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aflfbrds  another  argument  to  fh^w,  thiit  in  this  dre  theploi^ 
tion  of  iilvcr  docs  not  exift  in  its  perfeft  metallic  ftate, 
tnd  mineralized  by  fulphur;  but,  on  the  contrarj^,  is  com- 
bined with  oxygen,  at  leaft  for  the  greater  part ;  and!ience, 
that  it  there  ex ifts  in  a  calciform  ftate.     The  nitric  acid 
a<as  upon  it  much  too  weakly,  to  oxygenate  the  fulphur  ?n 
iny  confiderable  degree;  in  confequenceof  which,  only  a  pro- 
portionally fmall  quantity  of  nitrous  gas  is  produced  in  this 
•folution.     This  faft  is  ftill  more  confirmed  by  the  following^ 
'experiment.     Some  finely  pulverized  red  filTcr-ore,  loge- 
'ther  with  a  large  quantity  of  ftrong  muriatic  acid,  were 
fubje(5ed  to  digeftion  for  Ibme  hours,  at  a  boiling  heat. 
"The  acid,  feparatcdby  filtration,  was  examined  after  cooU 
ing,  and  was  found  to  contain^  not  only  filver,  and  antt- 
monial  particlts,  b6£  alfb  fulphuric  acid.     Now,  as  muri- 
atic acid  alonfc  is  incapable  of  convwting  fulphur  into  a  froe 
or  uncbmbincd  acid,    it  follows^,    tbtt  the  fulphuric  acid 
muft  already  before  have  extfted  in  that  ore,  in  the  capacity 
of  an  acid.    f!vtn  Henckely  whofe  great  merits'  in  chemical 
mineralogy  arc  atprefent  altnoft  totally  difregarded,  his  al- 
ready ftated  it  as  a  certain  faft,  that  the  (ilvcr  may  be  c»- 
trailed  from  its  red-ore,*by  muriatic  acid  alone,  affifted  by 
'  fiicccflive  digeftions  at  the  degree  of  boiling.     It  is  atfo  pro- 
bable, that  the  fulphuric  acid,  prefent  in  that  ore,  contri* 
butcs  to  the  folubility  of  the  metal  in  the  mi^riatic  acid.    • 

The  fulphuric  acid,  contained  in  the  above  500  grains  of 
the  redfilvcr-orc,  produced  194  grains  of  fulphated  barytet. 
Other  comparative  experiments  proved  to  me  that  this  acid 
Amounted  to  851  grains  of  1,856  fpecific  gravity.  But  as 
this  acid  muft  be  fuppofed  to  be  combined  in  this  ore  with 
the  filver  in  a  concrete  ftate,  or  freid  from  water,  and  n#t 
in  the  ftate  of  liquid  fulphuric  acid,  I  hope  to  come  pretty- 
near  the  mark,  if,  till  a  more  accurate  computation  can  be 

made. 
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made,  I  allow  40  grains  for  the  fulphuric  acid  of  that  degree 
of  concentration. 

In  order  to  afcertain  whether  aAy  volatile  parts,  and  of 
^what  kind,  were  difcharged  by  the  red  filver-ore,  when 
treated  in  fire  with  excluflon  of  air,  one  ounce  of  it,  coarfely 
triturated,  was  placed  in  a  fmall  glafs-retort,  which,  being 
conne£ted  with  the  pneumatic  quickfilver-apparatus,  I  con« 
tinued  to  heat  till  the  ore  was  in  fufion.  However,  no-  ' 
thing  pafled  over  into  the  jar  filled  with  mercury,  excepting 
that  portion  of  atmofphcric  air,  which  was  expelled  from 
the  retort  by  the  h^at.  In  the  intermediate  glafs-balloon 
volatile  fulpbureous  acid  collefted^  in  thle  form  of  fine  drops 
of  dew  J  in  the  neck  of  the  retort  there  appeared  a  flight 
trace  of  fublimed  yellow  fulphur ;  but  the  ore  in  the  retort 
did  not  lofe  fo  m,uch  as  one  entire  grain  of  its  weight, 

Thefe  fame  experiments,  made  for  the  purpofe  of  difco- 
vering  the  ingredients  in  the  red  friver-ore,  I  repeated  with 
another  fpe<nmen  from  the  fame  mine  ;  but,  as  the  refult  of 
thefe  laft,  excepting  fome  unimportant  deviations,  agreed 
with  the  former,  I  am  fatisfied  with  the  conftituer.t  parts 
refulting  from  the  inveftigation  of  the  above-mentioned  500 
grains^  and  which  are : 

Silver     ..,••.      .     .     .     ;     .  300 

Reguline  antimony     .     • ^01,5 

Sulphur 58,5 

Concrete  fulphuric  acid    ...«••  40 


500  gn. 


Therefore,  one  hundred  parts  of  this  red  Jther^trty  from 
Jndreasherg^  contain : 

K  3  Siher 
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Silver 60 

Reguline  antimony 20,3 

Sulphur 11,7 

Concrete  fulpburic  acid 8 


100. 


B. 


The  fccond  fpecies  of  the  red  filver-ore,  which  I  havo 
analyfed,  is  the  brighured  and  cr^taUine^  from  ChurprJn^ 
friedrich  Jugufly  near  Freiberg.  But,  as  I  treated  thcfe  in 
the  fame  manner  as  the  preceding,  I  (hall  confine  myfelf  to 
the  refults  only  j  according  to  which,  fine  hundred  parts  of 
this  ore  contain : 

Silver 62 

Reguline  antimony l8,S 

Sulphur II 

Concrete  fulphuric  acid    .     .      .      ,       •  8,5 


1 
100. 


This  Saxon  fofEl,  therefore,  perfeflly  agrees  with  that 
from  the  Harzy  with  regard  to  its  conftltuent  parts,  and 
likewife  very  nearly  as  to  their  proportions.  The  quantity 
of  filver  alio  was  found  to  be  the  fame,  w)ien  the  procefs 
was  performed  in  the  dry  way  j  fince  100  pounds  of  this 
ore,  properly  dreffed  or  mingled  with  four  times  its  weight 
of  lead^  and  fubje(Sted  to  cupellation,  liJcewife  afibrded  6a 
pounds  of  metallic  filver. 
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In  this  Saxon  red  filver-ore,  as  in  the  foregoing,  there 
was  no  vcftige  of  arfenical  matter  to  be  found,  although 
arfenic  conftantljr  accompanies  the  ores  dug  out  from  that 
mine* 


In  the  preceding  analytical  rcfearches,  concernfng  the 
red  filver-ore,  I  have  indeed  mentioned  futphur^  and  fuU 
phuric  attdy  as  two  particular  pr odu£ts ;  yet  I  do  not  mean 
to  lay  by  this,  that  they  are  two  feparate  and  really  diftinft 
conftituentj)arts,  a<5lually  e^ifting  in  the  ore.     It  is  rather 
more  probable,  from  the  nature  of  the  fubje<3,  to  fuppofe, 
that  in  the  undecompounded  ore,  both  together  conftitute 
only  one  homogeneous  ingredient  part,  and  that  the  oxygen, 
by  which  the  fulphuric  acid  was  generated  in  this  proCefs, 
had  before  been  uuiforn^ly  diflFufed  over  the  whole  mafs  of 
the  fulpfaur.     But,  if  fo,  there  is  no  doubt,  -but  that  the 
red  coloar  of  the   ore,   which   in  general  'is  erroneously 
aforibed  to  fotne  arfenical  matter,  depends  on  that  ftate  of' 
fulphur  in  its  firft  degree  of  oxygenation,  which  by  fome  is 
rightly  called  oxyd  of  fulphur.     On  this  account,  the  ftlvtr^ 
antimony^  fulphur^  and  oxygen^  are,  in  the  ftrid  fenfe,  tha 
genuine  conftjtuent  parts  of  the  red  filver  ore,  taken  in  it| 
natural  ftatQ, 

Laftly,  I  did  not  think  it  neceflary  to  re-examine  what 
Btrgmann  aflerted,  in  his  Eflay  de  Jrfemco^  concerning  the 
red  filvcr-ore.  Ife  fays — *'  Miner  a  argent  i  rubra  egregie 
"  a^ud  forti  decomponitur^  argentum  et  arfenkum  fufdpiente^ 
*♦  adeoy  ut  tandem  folum  Julpbur  in  fundo  refietJ*  From 
this  it  might  be  inferred,  that  Bergmann  had  employed  for 
this  experiment  m  fpeciii^en  of  the  red  diver-ore,  which  had 
|1Q  smtmony,  but  really  fome  arfoinc,  among  its  conftituent 

1^4  parts^ 


Digitized  by 


Googk 


136  IX.  Chemical  Examination 

parts  i  othcrwife,  by  the  eftablifhed  principles  of  chemiftrjr, 
the  antimor\iacal  part  of  the  ofe  muft  of  courfe,  together 
with  the  fulphur,  have  remained  behind  as  a  metallic  oxyd^ 
infoluble  in  nitric  acid.  In  order  to  fet  this  contradidorjr 
point  in  a  proper  light,  I  boiled  five  parts  of  ftrong  nitric 
acid  upon  100  grains  of  this  red  ore  for  (bme  time^  after 
which  the  mixture  was  diluted  with  water,  and  the  folution 
filtered  while  yet  warm.  This  ejctraSion  by  ftrong  nitric - 
acid  Was  fucccflively  repeated,  until  only  a  fmall  portion  of 
fiflphur  remained.  The  folution  procured  by  the  firft  di- 
.  geftioH)  depofited,  in  the  cold,  granular  fulphat  of  filver; 
but  thofe  of  the  fucceeding  digeftions  yielded  alfo  fome 
particles  of  antimony,  which  fubfided  in  delicate,  light 
fcales,  of  a  filvery  luftre.  By  this  experience,  therefore,  I 
learn,  that  reguline  antimony,  inftead  of  being  corroded  by 
nitric  acid  into  an  indiflbluble  o:(yd,  makes  an  exception 
fron^  that  rule  when  in  combination  with  fulphuric  acid,  as 
was  here  the  cafe.  And,  for  this  reafon,  I  found  that  a 
folution  of  this  metal  was  effcfted,  whedj  by  way  ;of  a 
comparative  trial  with  pure  reguline  antimony,  I  ufed  a 
menftruum  compofed  of  ftrong  fulphuric  and  nitric  acids. 
This  hSt  has  already  been  me/itioned  by  Wenzil^.  Upon 
this  property  of  antimony,  that  its  folubility  in  nitric  acUl 
is  promoted  by  the  fulphuric,  is  founded  the  rule  that  ought 
to  be  obferved  in  performing  proceflfes  oa  the  red  filver-ore  % 
which  is,  that  for  the  purpofe  of  extrading  its  filver,  weak 
nitric  acid,  and  only  a  gentle  digeftion,  fhould  be  employed. 


•  Sec  his  Lebrt  'Vn  ier  Ferwancftfchaft  der  Koerper.    Drefiden, 
1777.  page  i8a. 


THiim 


Digitized  by 


Googk 


of  various  Silver-ares  137 

THIRD  SECTION. 

Vitreous  Silver-ore.     (Silberglanzcrz.) 

The  iippelhxion  glafirxy  which  the  German  miners  hare 
given  to  this  richeft  fort  of  all  filveti-ores,  is  inconfiftent    . 
with  its  ^real  natural  qualities,  and  can  only  have  been  re- 
tained from  the  antiquity  of  the  term.     Not  only  is  the 
abfolute  opacity  of  this  ore,  but  alfo  its  foftnefs,  and  duc- 
tility, (on  account  of  which  it  maybe  cut,  hammered,  and 
coined,  as  eafily  as  lead)  are  abfolutely  incompatible  with 
the  notion  of  glafs.    An  inftance  of  the  laft  mentioned  pro- 
perty is  afforded  by  thofe  medals,  which  were  made  of  it 
under  the  reign  King  Augvjius  I.  (of  Poland,)  and  had  the 
impreffion  of  his  portrait.     Heniel*  was  therefore  fuUy 
entitled  to  &y— "  Glaferz  is  meant  to  fignify  the  fame  as 
^^  glanzerz,  which  name  it  probably  has  received  at  thofe 
**  mines^  where  no  other  orcy  conjlantly  pojfejfmg  lujire^  was 
<*  to  he  found  \  andy  in  particular ^  it  feemSy  that  the  miner 
^'  who  gave  it  frfi  that  namty  happened  to  meet  with  a  J^e^ 
*<  cies  of  glaferx  of  variegated  colours.'*     Supported  by  thit 
authority,  and  flill  more  fo  by  the  nature  of  that  ore,  I 
fliall  make  ufe  of  the  more  fuitable  denomination,  Jilber^ 
glanzerz.  "^ 

Tliat  this  fpecies  of  ore  is  a  mere  fulphuret  of  filvery  is 

too  well  known  to  need  farther  confirmation.     Only  the 

proportion  of  its  conftituent  parts,  as  ftated  by  mineralogi- 

cal  writers,  appeared  to  me  to  require  correftion.     This, 

•  upon  Bergmann*%\  authority,  is  generally  faid  to  be  75  parts 

T r — 1— r~-i    ->!■    II  -  -     -  -  I    -  -  ^ ^ 111    I  -  -         I 

•  Henkel  redi'ul'vus.  page  51. 
t  Sciagr,reg.  mi  ft.  $  J^J^. 
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'  of  /iher J  and  25  of  fulphur.  The  portion  of  the  filver  is 
rated  much  higher  hj  Br unnsch*  :  namely,  at  186  marks, 
or  at  ninety  in  the  hundred.  On  the  contrary,  Sage\  efti- 
mates  the  fulphur  at  16  parts  in  the  hundred  of  this  ore,  and 
confequently  the  filver  at  84.  By  the  following  experi- 
ments it  will  be  feen,  that  of  thefe  two,  the  opinion  of  Le 
Sage  is  the  neareft  to  truth.  That  this  more  accurate  ftate- 
ment  was  before  known  among  the  earlier  authors  in  mine- 
ndogy  is  proved  by  thefe  words  of  Lazarus  ErkerX  *f  '^^^ 
"  we  may  reckm  amsng  the  filver  ores  of  eafy  fufion^  the 
**  mofi  eminent  of  thefe^  the  glafcr%^  which  is  compa^,  of  a 
"  lead  colour,  in  quality  nearly  equal  to  native  fihery  and 
•*  lofes  in  the  fire  tittle  more  than  one  fasth  party  all  the 
<•  reft  biing  good  pure  fikfer^  (ffe.** 


A. 


a)  One  huntired  grains  of  cubically  cryflalHzcd  vitreous 
filvcr-ore  (from  the  mine  Himsnelsfiirsty  near  Freiberg)^ 
previoufly  cut  Into^ihreds,  were  di^efted,  in  a  low  heat,  in 
eight-  times  their  weight  of  nitric  add,  of  1,350  fpec^, 
grav.  diluted  with  half  its  quantity  of  water.  The  acti- 
vity of  the  acid  proved  to  be  but  moderate,  partly  becaufe, 
as  the  ore  was  not  capable  of  being  pulverized,  on  account 
of  its  foftnefs  and  dudility,  the  fhreds  prefented  a  confiden 
rably  fmaller  furface  to  the  acid.     After  the  folution  had 


•  Crpr^edt^s  Mincralogie,  verm.  d.Bruni^h.  1710.  page  it6. 
+  Analyfc.  Chim.  ct  concord,  de  trois  regnes.   par  M»  S^f^ 
Paris,  1776.  Tom.  III.  page  350. 
J  £r*<rr  Probicrkunft.  FrancforT,  155S.  pagc^ 
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been  accoRipliihed,  the  rezxiaining  brownifh^pllow  fulphur, 
when  feparated,  waibed,  and  driedi  weighed  13  grains; 
but,  on  being  burnt  on  a  porcelain  teA,  it  left  one  gr^in  and 
a  half  of  fulphated  filyer,  whicb^  fufed  with  aincfal 
alkali,  gave  a  filver-button  of  one  grain, 

i)  The  colourleis  nitrous  folutton,  when  combined  with 
conunon  fal^  eduFcorated,  and  highly  deficcated  in  a  warm 
teinpcrature>  yielded  1 22  grains  of  horn-Giver,  the  metallic 
portion  of  which  amounted  to  84  grains.  By  this,  includ- 
ing the  above-mentioned  one  grain,  the  proportion  of  the 
fUrer  contained^  i|i  100  parts  of  that  ore  is  determined 
^t  85, 

c)  Tbc^  fluid  decanted  ftom  the  muriat  of  filver,  con- 
tained fiothing  but  g  fmall  proportion  of  difengaged  fuU 
phuric  acid.  This,  however,  ibould  not  in  this  inftance  be 
confidered  as  a  conftituent  part  of  the  ore,  but  was  un« 
doubtedly  formed  during  its  long  digcifion  in  nitric  acid. 
Hence  thofe  15  grains,  which,  after  deducing  ths  85  of 
Alver,  remain  to  ms^e  up  the  100  of  the  ore  employed, 
may  all  be  iafely  put  into  our  accosnt,  as  its  falphurevus 
put.* 


B. 


Next,  in  order  to  examine  the  truth  of  the  preceding 
lefvlt,  ito  tbe  dry  way,  I  took  the  vitreous  fdver-ore  from. 
y^MclnmsthtJ^  in  Bohemia.  An  hundred  grains  of  it  were 
dfvdded  into  tiro  parts,  and  each  of  them  placed  in  a  fepa- 
nte  sfli^ring  teft,  well  dsied  beforehand  under  the  muffle. 
Heat  was.tksn  appUed,  at  firft  moderate,  to  drive  the  (\iU 
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phur  flowly  off,  and  only  towards  the  end  its  mtenfity  wa$ 
increafed  to  the  requifite  degree.  The  beads  of  filver  ob- 
tained from  each  teft,  were  of  equal  werght,  and  their  fiim 
amounted  to  844I  grains. 

In  confequence  of  the  approximation  of  this  laft  refult 
to  that  of  the  foregoing  experiments,  the  conftituent  parts 
of  pure,  duflile,  vitreous  filver-ofe,  taken  upon  an  ave- 
rage, are  proved  to  be : 

« 

Silver     ,     ,      . .     85 

Sulphur ...      .15 


100 


FOURTH  SECTION. 

Brittle  Vitreous  Silver^ore. 

(Sprodes  Silbirglanzerz.) 

* 

That  filver-ore,  which  occurs  in  the  Saxon  mines,  with 
the  name  of  fprod^glasirzy  and  to  which  the  rischgewacbs^ 
as  it  is  called  in  Hungary,  feems  to  belong,  is  diftingttiflied, 
as  to  its  external  properties,  from  the  fpecies  laft  men- 
tioned, both  by  its  darker  colour,  and  by  its  brittlenefs,  or 
want  of  du£lility.  WalUrius  and  others  afcribe  that  fria- 
bility to  an  admixture  of  arfetiic ;  but  without  reafon,  fince 
this  property  is  owing  to  an  antimonial  ingredient. 

For  the  fubjeS  of  my  prefent  analysis,  I  ftleded  the 
lamellated,  friable,  vitreous -filver-ore,  from  tbe  mine  Alte 
Hoffnung  GotUs^  at  Grdfsvoigtbsirgj  near  FrtHirgy  which  ia 
there  found  in  thin  tables,  for  tbe  moft  part  cellularly  accu- 
mulated^ of  a  black  iron<rCoIour,  and  is  afibciattd  witb  a 
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fon  of  calcareous  fpar,  cryftallieed  in  low  fi^x^fided  co- 
lunuis,  with  trihedral  terminations^  which  is  met  with^in 
the  clefts  of  a  rock  of  Gaeifs. 

e)  If  duSik  vitreous  filver-ore  be  fufed  upon  a  piece  of 
charcoal)  b/  the  afliftance  of  the  blow-pipe,  its  fulphur  is 
quickly  volatized,  and  a  button  of  pure  filver  remains.  But 
it  is  otherwife  with  the  brittle  ore :  for  the  bead  left  after 
the  evaporation  of  the  iltJphur  is  brittle,  and  cannot  be  pu* 
rified  by  the  addition  of  borax.  However,  if  a  little  nitrat 
of  pot-a(h  is  added  to  the  red-hot  bead,  it  will  deftroy  the 
portion  of  bafer  metal  which  it  contains,  and  then  the  borat 
of  foda  caufes  it  to  yield  a  pure  button  of  filver. 

*)  One  hundred  grains  of  ore,  previoufly  levigated,  were 

gently  boiled  in  a  fufficient  quantity  of  nitric  acid,  diluted 

"With  an  equal  quantity  of  water.     This  operation  waB  re-^ 

peatedly  performed,  till  the  black  colour  of  the  powdered 

.  we  dtfappeared,  and  the  infbluble  portion  had  become  of  a 

-loofe  texture,    and  had   acquired  a .  grey-yellow  colour. 

When£Uered  and  dried,  this  refidue  weighed  26  grains. 

-  c)  On  adding  a  iblution  of  common  fait  to  the  above  fiU 
tered  fokition,  which  had  aiTumed  a  pale-gceenifh  colour,  a 
copious  pi^ectpitate  of  hora-filver  enfued,  which,  edulco- 
rated and.  dried^  gave  881  grains.  Four  parts  of  this  af« 
finrded  three  of  ^wr,  by  fuiion  with  foda. 

d)  The  renaining  folutipn  was  next  combined  witl^  ful* 
phat  of  foda ;  but  neither  any  turbidnefs,  nor  any  indication 
of  tlie  prefence  of  lead,  appeared.  Upon  this,  cauftic  am- 
mooiac  was  affufed  to  epccefsi  and  the  grey  precipitate^ 
-which  then  fell  down,  and  which  the  volatile  alkali  could 
nota^in  render  ibluble,^  weighed  five  grains.  Urged  by 
hut^  it  melted  into  a  confiftence^  like  pap,  at  the  fame  time 
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that  a  weak  arfenical  fmcll  was  perceived.  After  this  pre- 
cipitate had  been  once  more  diflblved  in  nitric  acid,  the  ad- 
dition of  foda  caufed  it  to  yield  a  whitifb-yellow-}  alkaline 
fulphuret,  a  dirty  brown,  and  PruiEan  alkali,  a  deep-blue 
precipitate,  liable  to  (he  actraAion  of  the  load-^ftone,  after 
Ignition.  Therefore,  it  confided  of  iron^  with  a  flight 
trace  of  arfenic. 

e)  The  proportion  of  copper,  indicated  by  a  blue  caleur, 
in  confequence  of  the  addition  of  ammoniac,  and  which 
ftill  remained  in  the  folution,  was  but  flight.  For,  af- 
ter the  folution  had  been  faturated  with  fulphuric  acidy 
polifhed  iron  immerfed  in  it,  was  invefted  with  fa  flight 
a  coppery  cruft,  that  no  copper  to  any  amount  could  be 
colfeaed. 

f)  Thofe  26  grains,  which  continued  infoluble  in  the 
nitric  acid  (^),  were  digcfted  in  nitro-nauriatic  acid,  till  no- 
thing appeared  to  remain  but  the  mtxt  fulphur.  Its- weight 
amounted  to  13  grains^  but,  after  defftLgration^  it  leftht- 
hiiid  it  about  one  grain  of  quarzofe  mailer  of  the  mine. 

g)  From  this  it  is  obvious,  that  13  grains,  or  one  half  of 
the  above  26  grains,  were  held  in  folution  by  the  hitro- 
muriatic  acid ;  and  thefe  were  precipitated  en^rely  in  cbe 
form  of  a  white  powder,  upon  the  affufion  of  ao  parts  of 
water.  When  ignited,  this  precipitate  affiimed  a  yellowifli 
colour  5  but  there  was  nothing,  either  of  arfenic,  or  anjr 
other  volatile  fubftance,  perceivable*  By  cooAination  with 
f^da,  n  became  reduced  to  pure  reguline  antiwmny ;  whic^, 
as  fuch,  admitted  of  being  blown  ofF  without  leaviog  an3r 
refidue,  in  its  ufual  form  of  a  thick  white  iinoke^  adhcffiog 
to  the  contiguous  bodies  in  the  form  of  Aeedle-fliaped^w- 
ers  (•J^y^)  of  antimony.    Thofe  13  grains  of  oxydcn  aoti- 
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of  tforiaus^  Silwr^arcs*  x^ 

tnoiif  are  e^iralcHt  to  ten  graim  of  that  metal  in  tke  rtc4- 
line  ftate. 

ft 
Onr  himdrgd' grams^  therefore,  of  diit  foliated^  briittl^ 

vitreous  fllTcr-ore,  oont^n : 

Silver    .     .     •     •     .    r)     •      .      •  •  66>SO 

Reguline  antimony      •     i)     •     •      •  •  lO 

Iron ^     «.    •       •  •  S'    '  ' 

&utplmr    •     .      .      .    /)      .      ...  ;  la.-rt  : 

Cbppir  and  arftmc      d)  /)      about    «  •  0,50. 

SMtran^oiu  MStterfromtittvum    ;.  •  •  .1 


^ 


Confidering  the  mimite  qttantit3^'of  arfehic.and.<eQ|gpef, 
th^  can  be  reckoned  onljr  as  cafukl*  iapredknts )  nad  tUe 
fame  holds  good  with  refpe£t  to  the  quarzofa  iiMitciK..v  Silt, 
as  the  antimoAy  exifts  in  thait  ore,  Qitiauiteijrcbailiiiii^'viiih 
the  filver  and  fulphur,  it  muft  be  confiderod  as  one  of  its 
eSemial  conftituent  farts,  .     .       :; 


FIFTH  section: 

■  .1  .  .  I 

White  SUver-ore.    (WciftgOltigere.)    '  ' '• 

Nature  has  not  confined  herfelf  to  one  certain  deter* 
mined  law,  in  fixing  the  proportions  that  obtain  among  the 
.  conftituent  parts  of  the  whiu  Jilvir^^e.,  Xhw  f»<5l  accounts 
for  the  difference  of  colour,  luftre,  and  frafture,  obferved 
in  the  various  fpecimens  of  this  ore ;  which  alfo,  for  the  fame 
rcafon,  has  Been  often  confounded  with  the  brittle  vitreous  fil- 
ver-orej  the  grey  copper-ore^  the  compad  plumofe  antimonial- 
.ote  {dicbus  ffdfrtrx)^  and  the  compaft  galenfi,  or  potter's  .^. v. 
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l^d-ore  (iUyfchwei/)^  Sec.  It  is  owing  to  thi$  difference 
in  the  proportions  of  its  component  principles^,  that  it  is 
found)  at  one  time,  bright^  and  of  a  light  grey ;  at  another, 
«f  a  lead-grey,  and  only  glittering  ;  of  a  fradure  compaA 
and  even^  fometimes  finely  grained,  or  even  paffing  into  the 
fibrous  texture.  Hitherto  it  has  not  been  met  with,  ex- 
cept in  lumps  and  difleminated. 

Of  its  conftituent  parts,  few  particulars  have  been  given 
by  former  stuthors. .  Henkel*  feems  to  be  the  firft  whd 
enumerates  them  :-r»*<  JFeiJfgultiges  Erz^  *'fays  he,  "  is  pro^ 
**  perly  a  lights  or  hright-grey  fdver-orty  which  yields  14 
^  marks  of  that  metaly  if  it  be  perftSly  pure  and  compaSi. 
**  //  contains^  befides^  a  little  coppery  drjenicy  and  fulphur^ 
**  of  whichj  however  J  it  is  difficult  to  a/certain  the  propor^ 
^  tions.^  It  is  probtzbiyupon  this  authority  of  Kmi//,  that 
late  writefs  unanimbiifly  fuppofe  the.eflfential  ingredients  of 
tfaisoretobe^Sfo^r,  copper^  arfenicy  2Siifulphur\  to  which 
^  Qnrifiiity  Bergman»y  Kirwan^  and  feveral  others,  add  iron. 
ITallerius  mentions  ^o. varieties  of  it:  the  one  without j 
the  other  with  iron.  Lehmany  on  the  contrary,  fuppofos  . 
fome  lead  inftead  of  iron. 

Yet,  how  little  thefe  foppofed  conftitu«it  parts  agree  with 
the  real  ones,  will  be  manifeft  from  the  following  experi- 
menfs,  made  with  the  two  principal  fpecies  of  the  white 
filvei:;-ere. 


*  HenM  redivkms.    Drefd.  1747.  page  57* 
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Light  white  Jtlver-ore. 

b)  Among  various  minerals,  dug  in  the  mine  Himmels'- 
firft^  behind  Erbisdorf^  near  Fnybirg^  I  fcleded  thofe  that 
contain  the  bright  white  filver-ore  in  folid  mafles.  From 
thefe,  when  pounded,  I  picked  out  a  fufficient  quantity  of 
fragments,  unmixed  with  the  coarfe^^ubical  galena,  which 
accompanies  this  ore.  It  was  eafily  levigated,  and  afforded 
a  blackifh  powder,  foiling  the  fingers. 

h)  Upon  f0Mr  hundred  grains  of  this  powder,  I  poured 
four  ounces  of  nitric  acid,  of  the  ftrehgth  before  mentioned, 
and  two  ounces  of  water.  After  fufficient  digcftion  in  a 
gentle  heat,  the  folution  was  decanted,  and  the  refidue 
again  expofed  to  a  warm  temperature,  with  two  ounces  of 
that  acid*  This  mixture  I  next  diluted  with  eight  parts  of 
water,  and  continued  to  digeft  it  for  fome  time.  I  then 
feparated  the  undifTolved  refidue,  confiding  of  a  greyifh- 
white  powder,  which,  after  wajDbing  and  drying,  weighed 
326  grains. 

t)  The  folution,  which  was  nearly  colourlefs,  was  com* 
Uned  with  common  fait,  by  which  a  confiderable  quantity 
of  murtated  filver  was  immodiacely  produced.  The  next 
day  were  found  over  the  horn-filver,  which  Uy  at  the  hot* 
torn  of  the  veflel,  tender  needled  cryftals,  which,  upon 
dofer  examination,  proved  to  be  muriat  of  lead.  On  this 
account  I  boiled  the  whole  precipitate  in  a  large  quantity  of 
water,  by  means  of  which  the  muriated  lead  was  re-di& 
folved,  and  feparated  from  the  muriat  of  filver,  colleded  on 
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the  filter.     This  laft,  when  reduced  by  fiifion  with  Ibdv 
yielded  8ii  grains  of  reguline  filver. 

d)  What  remained  of  the  folution,  together  with  the 
liquor  obtained  by  the  decoilion  of  the  horn-filver,  I  eva- 
porated in  part  ^  and  by  adding  a  faturated  folution  of  Glau- 
ber^s  fait,  I  obtained  from  it  45  grains  of  fulphat  of  lead^ 
which,  upon  reduiSlion,  afforded  32  grains  of  U^d  in  the 
metallic  ftate. 

e)  The  remaining  part  of  the  folution  I  now  fkurated 
with  pure  ammoniac  >  upon  which  a  light-brown  prec^)itate' 
fell  down,  weighing  40  grains,  when  edulcorated  and 
ignited  in  a  low  heat.  As  that  precipitate  had  the  appear- 
ance of  a  mixture  of  iron  and  argil,  I  diflfolved  it  again  In 
nitric  acid,  and  precipitated,  firft,  the  iron  by  means  of  Pruf- 
fian  alkali,  and  afterwards,  by  the  addition  of  foda,  a  loofe 
earth,  which,  when  deficcated  and  ignited,  weighed  28 
grains,  and,  upon  trial  with  fulphuric  acid,  was  found  to  be 
aluminous  earth.  This,  being  fubtraded  from  the  above 
40  grains,  leaves  12  for  the  oxyd  of  irony  which  may  be 
eftimated  at  nine  grains  of  metallic  iron. 

/)  After  this,  the  refidue,  that  remained  from  the  folu- 
tion of  the  ore  difiblved  in  nitric  acid  (^),  was  fubjeded  to 
a  clofer  examination.  I  attempted  to  decompofe  it  by  muri- 
atic acid,  repeatedly  poured  upon  it,  and  in  every  inflance 
digefted  over  it  in  a  heat  of  ebullition.  The  procefs  was 
rendered  fomewhat  difficult  1^  the  fine  needled  crjrftals, 
which  were  depofited  from  the  folution  as  foon  as- the  heat 
fell  below  the  boiling  point.  Similar  cryftals  likewife  (hot 
on  the  paper,  through  which  the  folution,  though  yet  boil- 
ing, was  filtered,  imd  I  gradually  re-diflblved  them  again- 
in  warm  muriatic  acid.  At  laft  there  remained  51  grains 
•f  fulpbur,  leaving,  after  deflagration  upon  a  teft,  two 
5  grains 
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grains  of  a  grey  refidue,  one  of  which  dtflblved  in  muri- 
atic acid,  and  was  added  to  the  preceding  fblution.  The 
other  grain  was  filicetius  earth.  The  true  quantity  of  the 
fulfhurj  therefore,  ^imovintcd  to  49  grains. 

g)  While  the  muriatic  folutlon  was  cooling,  it  depofited 
a  quantity  of  icicular  cryftals.  Thefe  being  feparated,  one 
half  of  the  remaining  fluid  was  diftilled  over  in  a  fmall 
retort,  and,  from  the  folution  thus  concentrated,  more  crys- 
tals, fimilar  to  the  firft,  were  depofited.  This  treatment 
was  continued  until  no  more  cryftals  would  form*  When 
thefe  cryftals,  colledted  together,  were  mingled  with  twice 
their  weight  of  black  flux,  and  reduced  in  an  aflay-crucible, 
thinly  lined  with  charcoal-duft,  they  afforded  160^  grains  of 
lead.  This  lead,  fubjeded  to  cupellation,  emitted,  at  the 
firft  application  of  heat,  a  few  antimonial  vapours;  it  then 
fined  quietly,  and  left  a  button  offtlver^  weighing  ^  of  a  grain. 
—This  determines  the  proportion  of,  lead  9t  i6o{  grains; 
from  which,  however,  a  trifliiig  quaintity  fliould  be  de- 
duced for  the  portion  of  antimony  before  mentioned;  though 
it  could  not  be  well  determined,  befides  that  it  could  not 
weigh  much  above  half  a  grain. 

h)  The  fluid  feparated  from  the  muriat  of  lead,  concen- 
trated, and  covered  with  a  large  quantity  of  water,  depo- 
fited its  metallic  part,  which,  in  the  form  of  a  fubtle,  virhite 
powder,  was  only  oxyded  antimony,  and  being  kneaded  into 
a  mafs  with  foap,  was  reduced  in  a  luted  afiaying-crucible, 
by  means  of  black  flux^  into  28f  grains  of  pure  reguline 
antimony.  Some  more  fmall  globules  were  found  adhering^ 
to  the  Jid  of  the  veftTel,  of  which  I  colle<fted  three  grains  j 
but  ftiil  a  fmall  portion  appeared  to  have  efcaped  through 
the  joinings,  and  for  this  reafon,  the  true  anK>unt  of  anti* 
mony,  which  I  obtained,  may  be  reckoned  at  fomewbat 
more  than  the  31 1  grains. 
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Hence  the  produ£l  of  the  400  grains  of  the  light  white 
filvn^-orey  here  analTfed,  confifted  of: 


8if 


Silver     . 

•     •     • 

0 

z) 

Lead    . 

•     •     • 

i) 

Reguline 

antimony 

h) 

Iron     . 

•      •      • 

') 

Sulphur 

i     •      • 

/) 

Jlumine 

•      •     • 

') 

Silex     . 

•      •     • 

f) 

j}8i|grs. 

9 

49 
28 


39Hg"- 


Whichi  in  one  hundred  parts,  makes : 

Silver    ...;♦.     .    .  20^ 

Z^^e/    ••••.•     .      •  48,06 

Jntimony 7,88 

Iron     .,..,...  2,25 

Sulphur 12,25 

Jlumine 7 

-S/V^j^ 0,2^ 


98,09 


With  refpedl  to  the  argillaceous  earth,  found  in  the  mijr* 
ture  of  this  ore,  it  may  be  queftioned :  Whether  it  be 
merely  adventitious,  or  one  of  its  conftituent  parts.  If,  at 
the  fame  time,  there  had  been  difcovered  in  it  a  propor- 
tionate quantity  of  the  filiceous  earth,  they  might  both 
together  be  taken  for  a  clayey  matter  of  the  mine,  acci- 
dentally intermingled  with  that  ore.  But,  confidering  the 
wide  difference  in  the  proportion  of  one  part  of  filex  to  2S 
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of  tfgil,  the  latter  appears  to  be  one  of  its  a^hial  confti* 
tnent  parts,  though  not  eflentiah 


Dark  White  Silver-ore* 


a)  As  of  late  this  variety  of  the  white  filver-ore  has  but 
feJdom  occurred  in  pure  mafies  in  the  Saxon  mines,  I  iacri^ 
ficed  to  analyfis  a  fpecimen,  which  was  procured  in  the 
year  1720,  from  the  pit  Jungtr  HimmUfyrfiy  at  Freybcrg, 
and  confifted  of  a  folid,  very  pure,  white  filver-ore,  of  an 
inch  in  tbicknefs,  that  crofled  lamellar  galerya. 

V)  FrcHn  two  hundred  grains  of  this  pure  ore^  finely  pul« 
verized,  I  obtained  a  colourlefe  folution  by  the  affiifionof 
three  ounces  of  nitric  acid,  and  an  equa)  quantity  of  waters 
It  was  at  firft  gently  digefted  with  the  ore,  then  diluted 
with  water,  and,  after  a  fecond  digeftion,  ftrained  through 
the  filter.  The  filver,  thus  diflblved,  was  precipitated  by 
means  of  common  fait.  The  muriat  of  filv^,  thus  pro- 
duced, and  dried  in  a  warm  temperature,  amounted  to  244 
grains,  which  are  equal  to  18^  grains  of  reguline  filver. 

c)  Afterwards,  on  combining  this  folution  of  the  ore 
with  Glauber's  (alt,  fulphat  of  lead  was  generated;  the 
quantity  of  which,  when  edulcorated  and  dried,  amounted 
to  93  grains,  or  to  66  grains  of  metallic  Uad. 

d)  Liquid  cauftic  ammoniac  feparated  from  the  remaining 
fluid  a  brownifh,  loofe  precipitate,  which,  upon  ignition, 
weighed  6|  grains,  and,  upon  farther  treatment,  yielded  4| 
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grains  of  oxyded  iron,  (equal  to  sf^grains  of  the  rcgulind 
metal)y  and,  befides,  two  grains  of  aluminous  earth. 

e)  By  adding  nitric  acid,  a  greyifh-white  refidue  of  1321 
grains  was  left ;  which,  when  extrafted  with  the  neceflary 
quantity  of  muriatic  acid,  left  another  refidue  of  52  grains  ; 
of  which,  after  its  fulphureous  parts  had  undergone  a  flow 
combuftion,  only  eight  grains  remained.  Hence  the  pro- 
portion of  fulphur  confiftcd  of  44  grains. 

/)  Thefe  eight  grains,  digcfted  with  muriatic  acid,  wcr^ 
diffolved  by  it,  except  rf  grTLinvf  JUiceoks  earth.  ' 

g)  AH  the  preceding  muriatic  folutibns  were  then  fo  far 
Induced  by  flow  evaporation,  as  to  form  numerous  cryftals. 
After  cooling,  I  caufed  the  fluid  whicK  ftill  remained  to 
drain  off  from  the  cryftals  j  any  foreign  matter,  that  might 
hare  adhered  tor  them,  I  waftied  off  with*  a!  mixture  of  one 
part  of  mirriatic  acid,  and  two  of  alkohol;  ^d,  after 
d^ficcatioh;  I  found  their  weight  to  be  22*  grains.  They 
<k>!ififtcd  of  fulphat  of  leady  the  metallic  portion  of  which 
dmbuntcd  to  16  grains, 

•  ''!>)  The  liquor,  feparated  from  them,  flill  conuined  the 
aritmonial  ingredient  of  this  ore.  By  dilution  with  a  fuf- 
ficient  quantity  of  water,  a  white  oxj^d  of  antimony  was 
thrown  down ;  whofe  weight,  upon  drying  at  an  increafed 
temperature,  proved  to  be  56  grains,  and  for  which  43 
grains  of  reguline  antimony  muft  be  allowed. 

It  appears,  then,  that  the  dark,  dull  white  lilver-orc  con- 
tains in  one  hundred  parts ; 
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Silver h) 

Lead    .     •      •     •     r)  and  g) 

Reguline  antimony     •      •  h)      • 

Iron d) 

Sfdpbur ')      • 

Alumne     .     . .   •  •      .-    .  ^/)      » 

5/7(f;ir /) 


XS^ 


9>i5 

21,50 

22 
I 
0,75 

97>^5 


Confequendy,  this  ajMl/Ii»  of  the  above  two  varieties, of 
the  iMte  JUvep~(fn'twAc^^  it  t}i\Ataty  tjbat  it  isoxeith^ 
€irfemc^  nor  co^en^  .but  /rdj^  and  aneim^ny^  which  conftitu^c 
die  cbaraderiiticconftkuaQt  parts  pf,this  fpecies  of  a^tallXc 
ore ;  and  that  th^  two  1^  for  the  future,  (ho^ld  1^  mct\* 
lioned  as  fqcb.      . 

Though  thefe  ores  are  ufually  accompanied  by  galena, 
the  lead  found  in  them  ihould  not,  on  this  account,  be  con- 
iidered  as  acciden^l ;  ^iioce  Jt  there  exifts  in  intimate  mix- 
ture. It  is  a  particular  and  remarkable  phenomenon,  and 
an  anomaly  in  our  knowledge  of  the  eledive  attractions  of 
bodres,  th|ji(,  even  in  the  repeated  digeiftions  of  the  ore, 
neither  the  ftrong  nor  dilute  nitric  acid  is  capable  to  diflblve 
the-  whole  of  the  atoixed  lead,  ^M  to  d^ftroy  its  oombi- 
imtioa  with  the  aotimonial  ingredient 

Modem  aaineralogifts  have  been  inducpd^by  the  external 
and  fenfible  differences  of  colour,  iuftrpv^  lai^d  fra£lure, 
which  exift  between  the  above  two  varieties  of  the  white 
filver-ore,  to  regard  them  as  two  diftlnd  ip^cles,  and  have 
introduced  the  fecond  into  the  fyftematical  arrangement  as 
the  only  genuine  white  filvcr-ore ;  feparating  from  it  the 
iirft,  which  .is  of  a  brighter  hue,  and  has  been  racked  with 
the  brittle  vitreous  filver-ore,  treated  of  at  Se^.  IK 
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B\itas  the  reafon  for  this  claflifiaition  was  merely  (bund-^ 
ed  on  fomc  varieties  of  the  external  charaaeriftic  properties, 
it  could  onl)r  fubfift  as  long  as  there  was  wanting  a  chemi- 
cal inveftigatirn  of  thefc  two.  varieties  of  the  white  lilver- 
ore,  as  well  as  the  chemical  knowledge  of  their  component 
principlesi  whkh  depends  on  that  enquiry.  • 

This  deficiency  being  removed  by  the  prefent  analytical 
proceflfes,  and  it  being  demonftrated  that  the  coaftituent 
parts  of  both  are  of  the  fame  nature,  differing  only  in  their 
proportions,  they  fhould  be  no  longer  dtfcribed  in  fjpfttms 
of  mineralogy  as  particular  fpecies,  but  only  as  varieties 
ciom  and  the  fame  fpecies.  For  this  realbn,  iheffHd^  briu 
thy  fntrious  fthir-^Tfy  as  it  is  calle<l,  ihould  be  again  re* 
moved  from  the  claft  of  the  lafb-mcntioned  fpecios,  %xA 
(hould  refume  the  place  which  it  formerly  occupied  aawig 
the  wbitf  JUviT'^riS. 


SIXTH  SECTION. 

Grey  Silver-ore  (Graugiiltigerz), 

That  ore  of  filver  which  I  here  introduce  with  this  new 
name,  is  erroneoufly  called  ivbit€  filverMNre  (/FltiJguJ^y^ 
at  Kremnitz  in  Hungary^  where  it  is  dug  up  both  in  maiTes 
and  in  white  quarz.  This  laft  appellation  is  the 
more  improper,  as,  with^  regard  to  luftre  and  the 
colour  of  its  fra£ture,  it  approaches  nearer  to  the  grey 
copper-ore ,  ^FtfA&ra^,  than  the  white  fUver^ore  (lyiif^ 
guhigirz). 

a)  TbreibuHindgnlns  of  the  fragments  fele£led  from  the 
pounded  ore,  though  not  perfeftlyfeparable  from  the  quar;(ofe 
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{•ngue,  widi  whkb  they  are  firmly  concreted^  were  I^vi- 
^ted  to  a  iubtle  powder,  and  digefted  with  four  times  their 
weight  of  nitric  add.  The  digeftion  was  renewed  wit^ 
the  refidue,  in  an  equal  quantity  of  the  fame  acid  ;  and  the 
portion  which  ftill  remained  undifiblved  then  afiumed  a 
grejiih-yeUow  colour,  and  weighed  i89  grains. 

i)  By  the  addition  of  muriat  of  foda  to  the  bright*green 
nitric  folution,  its  filver  was  thrown  down ;  and  this  pre- 
cipitate, colleded  and  reduced  by  means  of  foda,  yielded  31^ 
grains  of  inttallicj&z/m 

c)  The  filver  being  thus  feparated^  I  tried  the  folution 
/or  lead  ^  but  neither  the  neutral  fulpbats,  nor  free  fulphuric 
Add,  could  difcover  the  leaft  fign  of  it. 

J)  After  this  I  added  cauftic  volatile  alicali,  ibas  to  fuper* 
ftturate  the  add ;  upon  which  a  brown-reddifh  precipitate, 
of  a  Joofe  cohefion,  appeared,  that  by  ignition  became  of  a 
black-brown,  and  weighed  9I  grains.  It  diflblved  in  nitric 
add,  leaving  behind  it  half  a  grain  oi  ftUceous  earth.  Pruf* 
fiat  of  pot-oib  produced  from  the  filtered  folution  a  deep- 
blue  precipitate  of  iron ;  and  aftex  this  was  feparated,  if 
grain,  of  alumitu  were  obtained  from  it  by  means  of  foda. 
Tbeiiefi>re,  fubtrading  the  filiceous  and  argillaceous  earths, 
the  portion  of  />#»  attra<5lible  by  the  magnet  amounted  to 
7j  grains. 

e)  To  the  folution,  which  had  before  1)ecn  over-fatu  rated 
with  pure  anunoniac,  and  exhibited  a  blue  fapphirine 
colour,  fulphuric  acid  was  now  added  to  excefs.  A  poliOied 
piece  of  iron  was  then  immerfed  into  the  fluid,  from  which 
it  precipitated  69  grains  of  copper. 
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f)  The  above  greyifli-yel  low  rcfidue  ("^7)  was  now  to  be 
exammed.  I  digefted  it  with  Ax  times  its  quantity  of  mi^ 
riatic  acid  in  a  heat  of  ebullition.  When  filtered,  the  re- 
fidue  which  was  left  on  the  paper  being  firfl  waihed  with 
tnuriatic  acid,  then  with  a  little  alkohol,  and  laftly  dried| 
was  found  to  weigh  105^  grains. 

g)  From  the  (blution  which  was-  obtained  by  the 
laft  procefs,  and  was  of  a  ftraw  yellow,  the  greater  part  of 
the  fluid  was  drawn  off  by  a  gentle  difFillation  in  a  retort. 
The  remaining  concentrated  folutron  theh  deposited  fonie 
cryftalline  grains,  which  were  carefully  collefted,  and 
proved,  upon  inquiry,  to  be  muriated  fiiver,  that  horded 
a  bead  of  filver,  weighing  |  of  a  grain.  A  large  quantity 
of  water  being  next  poured  into  the  folution,  a  copious  pre* 
cipitate  fubfided,  weighing,  after  deficcation,  975  grains. 
It  proved,  by  every  teft,  to  be  oxyd  of  antimony,  for 
Vhich,  as  I  have  found  by  comparative  experiments,  75 
grains  of  reguline  antimony  muft  be  allowed. 

h)  The  refidue  obtained  at  (f)^  weighing  I05|  grains 
which  comprifed  the  fulphureous  part  of  the  ore,  I  expofcd 
to  a  low  heat,  by  which  treatment  the  fulphur  was  con*- 
fumed,  and  8o|:  grains  of  filiceous  earth  remained.  Hence 
the  quantity  s^f  the  fulphur  was  equal  to  25I  grains. 

/)  The  filiceous  earth  was  next  fufed  with  four  tintes  its 
weight  of  black  flux.  The  melted  mafs  entirely  diflblved 
in  twice  its  quantity  of  water  into  liquor  of  flints ;  fome 
minute  particles  of  fUver,  weighing  |  of  a  grain,  excepted. 
According  to  this,  the  proportion  of  Jilex  amounted  f 
79I  grains. 

Whence  the  conftituent  parts  here  obtained  are  : 
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I)  .  .  •     jj 

C5^/r    /) 69 

Reguline  jtntimony  g)         .      .     .  7$ 

Iron       i) ,     .  7{ 

Sulphur  h)     .....       .     .  -asf 

Mummd) ^i 

SiUx     d)     .    .    .    i.        ■ 

i)    .    .      7915      .  •     •  ^'^ 


»J5l 


290^  gnuas« 

But  ts  the  iUiceoiis  earth  doeft  not  belong  to  the  Teal  imu 
ture  of  the  ore,  but  only  arUes  frops  the  admixed  {lardcles 
of  quarz,  it  follows,  that,  when  thefe  are  excluded  from  the 
computation,  the  true  cohftituent  parts  of  the  grey  iilver- 
pre  here  eicamined,  are,  in  the  hundrtd^  as  follows  >** 


Silver  .  .  ,  . 
Copper  •  •  •  . 
RigutiMi  jintimonf 
JroM     •  .  ■  • 

Sulphur    .     .     . 

Alumim    .     •     . 


14,97  parts 

3i>36 

3+)09 

3>3o 

ii,SO 

0,30 


95,3^ 

As,  therefore,' the  foregoing  analyfis  plainly  (hews  that  no 
lead  is  contained  in  this  Jilver-'ore  from  KremnitZj  it  cannot 
be  any  longer  claflfed  with  the  white  filver-ores.  For  the 
lame  reafon  it  would  be  equally  improper  to  reckon  it 
among  the  grey  copper-ores  :  but,  from  the  conilderable 
proportions  of  noble  metal  which  it  contains,,  it  has  a  juft 
claim  to  the  rank  of  a  filrer-ore,  more  fo  than  even  the 
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white  and  poorer  ores  of.  that  metal.  Thereibie,  Irom 
analogj  with  the  generic  appeUatioo,  I.  have  given  it  the 
name  of  grey  filver«ore. 

When  it  is  confidered  tfuit  all  the  filver  procured  from 
the  ores  in  Lower  Hungary  contains  a  portion  of  gold^  and 
that  this  portion  ufually  amounts  to  one  drachm  {^denarien) 
in  the  mark  of  the  xefined  filver,  which,  in  Kramutz^  is 
coined  into  money,  there  remains  no  doubt  that  the  ore 
here  analyfed  likewiTe  (^oatains  gold,  as,  indeed,  fome  traces 
of  it  appeared  in  the  courfe  of  this  inveftigation.  But  it ' 
would  have  required  a  di(Und  procefs,  performed  too  with 
a  greater  quantity  of  the  ore,  to  have  afcertained  the  pro- 
portioa  of  gold  contained  init;  whidi^  however,  was  be* 
jond  the  limits  of  the  pr efent  inquiry. 

-  According  to  an.  inforoiatioo  given  to  me  as  authentic, 
this  ore  is;iaid  likewife  to  contaih  mercury.  Therefore, 
though  no  indication  of  this  metal  occurred  to  me  during, 
thoie  experiments,  I  thought  it. worth,  while  to  inftitutea 
particular  inquiry  on,  that  point.  For  this  purpofe  I 
mingled  200  grains  of  the  ore  with  100  of  quick-lime  ; 
and  having  put  this  mixture  into  a  fmall  retort,  conne&ed 
with  a  receiver,  filled  with  water,  I  expofed  tlie  vefTel  ta 
the  fire,  increafurg  the  intenfity  of  heat  until  it  became 
r^4-hot :  but  no  perceivable  trace  of  mercury  appeared. 


.SEVENTH    SECTION. 

Native  Amalgam  of  Silver, 

Befides  the  fulphurated  ores  of  filvcr,  various  other  me- 
tallic mixtures  are    found  in  the    mineral    kingdom,  in 

which 


Digitized  by 


Googk 


0f  various  SShtr-ores.  x^ 

Milch  the  filver,  unaccompanied  bjr  fulphnr^  enters  as  a 
conftituent  part.  To  thck^  among  ocbere,  belongs 
the  iblution  of  filver  in  mercmy,  or  the  native 
fivir-amalgMm^  which  occurs  chiefljr  in  the  guick-filver 
mines,  and,  in  various  forms,  in  the  Duchj  of  Dauc^ 
pints. 

In  order  to  afcertain  the  proportion  of  theie  two  metals 
to  each  other,  I  employed  the  amalgam,  which  is  found 
in  folitary,  garnet-like  crjftals  in  the  mine  called  Fertranen 
aufGott^  at  MdfcbiUand$herg.  Some  pure  crjftals  of  this 
amalgam,  weighing  together  exadlj  33}  grains,  were  in- 
ferted  into  a  barometer  tube,  of  a  diameter  fomrwfaat  larger 
than  ufual,  the  lower  end  of  which  had  been  dofed  bj  fufion. 
This  end  being  placed  in  (and,  within  a  foiiall  crucible,  I 
applied  heat  to  it,  increafing  its  inteniltjr  gradually  and 
flowly  to  the  degree  of  ignition.  After  tooling,  I  cut  o(F 
the  lower  end  from  the  tube,  and  found  that  it  contained  the 
filver,  which  had  undergone  ignition,  in  its  fornier  crjrftai- 
line  form,  and  weighing  12  grains*  On  coUeding  the 
mercuiy  that  had  been  fublimed  in  the  tube,  I  obtained  2t 
grains.  Therefore,  fince  the  deficiency  of  f  of  a  grain 
may  be  reckoned  as  a  \ok  of  quickfilver,  the  following  will 
he  the  proportion  of  the  parts  in  one  bundnd  of  this  cfjftaU 
lized  amalgam  ofjiher :  namely. 

Silver       ...     36 
Mercury      .     .     ,     64 


100 
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EIGHTH  SECT/ ON. 

"  Arfenical  Silver. 

Another  example  of  a  metallic  mixture,  containing  filver 
free  from  fulphur,  is  the  native  arfenical  filver.  Its 
proportion  of  filver  varies  from  a  few  half  ounces  to  llveral 
marks  (of  8  ounces)  in  the  centner,  or  one  hundred  pounds. 
Among  the  richer  forts  of  this  ore,  I  felefled  the  fpecimen,  the 
analyfis  of  vrhich  is  here  given,  and  which  was  dug  up  from 
the  mine  Samfon^  at  Andreasherg.  Its  gangue  confifts 
of  white,  coarfely-lamellated  calcareous  fpar,  in  which  the 
arfenical  filver  is  contained,  partly  in  lumps,  partly  diflemi- 
nated  in  coarfe  grains,  but  without  any  other  kind  of  extra- 
neous ores. 

a)  At  firft  I  feparated  from  the  general  mafs,  coarfely 
pounded  in  the  mill,  thofe  pieces  of  calcareous  (par 
which  contained  no  portion  of  metal.  Then  I  continued 
pouring  diftilled  vinegar  on  the  picked  ore,  till  the  calcare- 
ous fpar  that  ftill  adhered  was  entirely  diiToIved  and  fepa- 
rated. Laftly>  when  the  ore  had  again  become  dry,  1  re- 
duced it  into  a  fine  powder. 

V)  Upon  two  hundred  grains  of  the  ore,  thus  purified  and 
pulverized,  I  poured  nitric  acid  of  moderate  ftrength,  by 
which  it  was  attacked  with  great  vehemence.  When  fuf- 
ficiently  digefted,  the  folution  was  feparated,  by  digeftion, 
from  the  dirty  yellow  refidue,  which,  upon  drying,  weighed 
71  grains. 

c)  On  combining  it  with  common  fait,  diifolved  in  wa- 
ter, muriat  of  filver  precipitated  from  the  folution.  This 
■ 
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libcD>fUver  was  then  (rted  from  moifture,  and  glfed  }n  a  fit* 
Tcr^cijicible  orer  a  gentle  fire(  during  which  uproceft  k 
knitted  fooie  arfeoical  vapours*  Its  weight  was  a8  gnuoSj 
equal  to  21  grains  of  mitallie  ftlvir. 

k 

d)  The  filver  being  thus  removed,  I  faturated  the  folution 

with  vegetable  alkali,  procured  from  tartar.  A  light-red 
and  very  intumefcent  precipitate  fell  down,  whieb,  on  dry- 
ing, was  rendered  of  a  d^p-brown.  Ignition  made  the 
brown  colour  difappear,  and  the  precipitate  now  exhibited 
a  light  greenifli-grey  powder,  inclining  to  white,  and  which 
weighed  160  grains.  Being  convinced  that  it  was  arfeni- 
ated  iron,  I  put  it  on  a  roafting  teft,  mingled  with  one 
fourth  part  of  powdered  charcoal ;  and  applied  a  low  red« 
heat.  By  this  treatment  the  arfenic  became  revived,  and 
cfcaped  in  white  vapours.  The  remaining  iron  was  again 
repeatedly  rpafted,  with  the  addition  of  charcoal-duft,  till 
no  arfenical  fmell  could  be  any  longer  obferved.  The  iron 
which  at  laft  remained  had  a  black  colour,  weighed  106 
grains,  and  perfe<aiy  obeyed  the  magnet. 

e)  The  71  grains  (*),  that  continued  undiffolved  in  the 
nitric  acid,  were  digcfted  with  muriatic  acid,  and  towards 
the  end  were  once  more  combined  with  a  few  drops  of  the 
nitric  acid.  Nearly  all  the  powder  was  diiTolved,  excepting 
a  fmall  refidue,  coagulated  like  turds  of  cheefe  -,  which 
proved  to  be  muriated  fiJver,  and  by  redii<3ion  with  foda 
fumiflicd  abntton  of//wr,  of  4I  grains. 

f)  By  dilution  with  water,  this  muriatic  folution  was 
rendered  turbid,  without  any  precipitationw  Bat  by  fatu« 
rating  it  with  fait  of  tartar,  a  yellowilh-green  iiBdiftient 
appeared,  which,  when  colleded,  dried,,  and  ignited,  wa& 
found  to  weigh  32  grains.  Upon  diflblving  it  again  in  a 
iniall  quantity  of  muriatic  acid,  a  white  precipitate  was  pio- 
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&ced  by  tbe  afFufion  of  water;  the  quantity  of  whlch^' 
when  dried  in  a  warm  temperature,  amounted  to  io|  strains. 
On  farther  trial,  it  proved  to  be  unqueftionably  an  andmonial 
cxyd  \  ftill  containing,  however,  a  flight  trace  of  arieniated 
iron.    I  eftimate  that  oxyd  at  8  grains  of  reguUm  anti^ 

g)  What  i^mained  of  the  muriatic  folutlon  afforded,  by 
combination  with  the  above  vegetable  alkali,  a  precipiute^ 
which,  wheu'dried  and  roafted,  like  the  preceding  ("i),  with 
pulverized  charcoal,  yielded  i8  grains  of  oxyded  iron. 

b)  Defirousof  aflliring  myfelf  of  the  abfence  of  fulphur, 
I  fubjeded  200  grains  of  the  powdered  ore  to  fublimatton^ 
in  a  fmall  retort,  Nothing  but  pure  reguline  arfenic  was 
jraifed ;  which,  as  ufual^  fixed  in  the  neck  of  the  retort,  in 
the  form  of  a  crufl  of  a  metallic  luftre,  compofed  of  an 
accumulation  of  fmall  cryftals. 

/)  It  is  then  evident,  that  this  ore  confifts  of  filver,  iron, 
arfenic,  and  antimony.  However,  when  we  refleA  that 
the  arfenic,  during  the  treatment  of  the  ore  with  acids, 
combines  with  oxygen;  and  farther,  that  part  of  it  is 
driven  off  in  the  oxyded  ffaite,  on  the  procefs  of  roafting, 
and  that  part  of  it  is  taken  up  by  the  water  employed  for 
wafliing  the  precipitates,  the  acid  of  arfenic  being  of  eafjr 
iblution  in  water,  it  is  obvious  that  there  exifts  a  degree 
of  uncertainty  in  the  attempt  to  afcertain,  with  accuracy, 
the  prop6rtions  in  which  thofe  ingredients  areunited.  Never- 
thelefs,  the  proportion  of  arfenic  may  be  computed,  with 
propriety,  from  the  lofs  of  weight  requifite  to  make  up  the 
wholb  weight  of  the  three  remaining  conflituent  parts,  in 
the  following  manner ; 
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which  gives  of  metallic  iron    .     i     .     •     88| 
Kigulim  antimony ,  .       8 


X22 

Xhe  arfenic,  therefore,  would  make 

(200—122^78)     ..*.•.         78 


200 


However,  fince,  in  the  procefles  of  chemical  anaiyfis  6( 
this  as  well  as  of  other  fpecies,  fome  lofs  always  unavoidably 
•ccurs  in'  the  fum  of  the  produds,  amounting  from  2  or 
3  to  5  or  6  in  the  hundred,  regard  muft  here  be  had  to  this 
circumftance.  Therefor^,  if  the  mean  number  of  the 
I06,  which  is  4,  be  fubtrafted,  76  will  be'  left  for  the 
trfcnic. 

Hence,  according  to  th^fe  premises,  tjio  arfenical  Jilvif 
ixamined  in  this  analyfis  contains,  in  an  hundred  parts, 
SUvtr    .     .    4     .     •     12,75 
Irm       .     .     i    .     i    44)^5 

Arfenicy 35 

Reguline  antimony  4 


96 

Sefides  the  abov^  eight  fpdcies  of  filver-or^,  thd  ana* 
lyfis  of  which  have  flvule  the  fubjeft  of  the  prefent  eflay^ 

u  «th«r 


Digitized  by 


Googk 


t6z  IX.     Chemical  Examination^  SHc. 

other  kinds  of  argentiferous  ores  and  metallic  mixtures  oc*' 
cur.  But  the  greateft  part  of  thefc  cannot  be  feirljr  con- 
fidered  as  fpecic^  of  the  genus  of  filver-ores;  becaufe  the 
proportion  of  the  noble  metal^  which  they  contain  is  too  in- 
confiderabie,  when  compared  with  their  oUier  conftituent 
parts. 

In  general,  I  (hould  not  wifh  to  recommend  the  method 
hitherto  ufed  in  the  fyftematic  arrangement,  of  denominating 
ores  bjr  the  conftituenit  part,  which  is  of  the  greateft  mercan* 
tile  value ;  though,  on  the  other  hand,  I  do  not  venture  to 
aflert,  that,  at  the  preferlt  period,  the  predominant  conftituent 
part  alone  ihould^  ferve  as  the  principle,  upon  which  to 
eflablUb  the  clafiification  of  fofEl  bodies.  If  it  were  (oj 
we  {hould  only  retain  under  the  genus  of  filver  (befides  the 
native  fther)  the  corneous y  the  red^  the  vitreous^  and  brittle 
vitreous  fther-ores ;  together  with  the  black  filver-ore 
(filver^mulm)^  which  I  had  no  opportunity  to  examine* 
And,  on  the  contrary,  the  white  Jiher-ore  would  then  ne- 
ceffarily  come  under  the  genus  of  lead  5  tfce  grey  under  that 
of  antimony  ;  the  ftlver amalgam  under  that  of  mercury  j 
and  the  arfenical  ftlver  under  the  genus  of  iron. 

It  is  only  by  increafmg  our  knowledge  of  the  chemical 
compoCtion  of  individual  fpecies  of  foflils  that  we  fliall  be 
able  to  ereft,  on  the  relics  of  the  prefent  fyftem  of  minera* 
logy,  another,  which  fliaH  poiTefs  a  more  folid  foundation^ 
and  iball  be  more  conformable  to  nature. 
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EXAMINATipN 

OF    THE 

ORIENTAL   LAPIS  LAZULI. 


ThOUQH  the  refearchcs  of  Marggraf  have  refuted  the 
ppmion,  formerly  received,  that  the  blue  colour,  of  the 
Lapis  Lazuli  originated  from  an  admixture  of^  copper  i  and 
though  it  lias  been  demonftrated  that  the  colour  of  this 
foffil  is  owing  only  to  iron,  yet  its  other  conftituent  parts 
have  not  yet  been  determined  with  due  accuracy.  For 
thb  reafbn,  I  thought  that  a  farther  examination  of  it  would 
not  be  fuperfluous. 

Marggraf^  mentions,  indeed,  and  vtty  juftly,  linu^  gyp^ 
fum^  and  filexy  as  the  other  conftituent  parts  of  the  lapis 
lazuU,  beiides  a  quantity  of  iron :  but  this  account  is  flill 
incomplete,  as  he  takes  no  notice  of  their  refpe£live  pro- 
portions, and  has,  beiides,  entirely  overlooked  the  alumt* 
nous  earth  which  it  contains. 

Rinmannf  aiTures  us,  that  this  ftone,  befides  iron,  cal» 
careous  earth,  and  quarz,  contains  alfo  fiuoric  acid.  NeVer- 


*  Marggtaf^  Chim.  Schnften  I.  Theil.  Berlin,  1768,  page  121* 
t  -iUnfimann,  OeftluchM  ^  EUeiM,  4  B.  BerUn,  17851  page 
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thelcfs,  I  could  not  afcertain  the  prefencc  of  the  latter. 
RinmantCs  fuppofition  was  probably  occafioned  only  by  the 
phofphorefcent  light  which  iiTues  from  the  lapis  lazuli, 
when  heated. 

Cronftedty  and  others  like  wife,  fuppofe  the  exiftence  of 
filver  in  this  mineral,  amounting  to  two  ouHCis  in  100 
pounds ;  but  neither  could  I  difcover  any  clear  indication  of 
this  ingredient.  I  chofe,  for  the  following  inquiries  into  the. 
nature  of  the  lapis  lazuli,  a  pure  fpecimen  of  a  deep-blue ; 
and  I  firft  endeavoured,  as  much  as  pofSble,  to  free  the 
fragments  from  the  white  fpots,  and  the  particles  of 
fulphur-py rites  with  >vhich  this.ftone  is  always  mixed. 

a)  Hundred  parts  of  lapis  lazuli  loft  two  parts  in 
weight,  by  being  ignited  for  half  an  hour  in  a  porcc-* 
lain  crucible.     Its  colour  fuftained  no  change.  ^ 

.  From  this  confiderable  permanence  of  the  beautiful 
blue  colour,  I  was  induced  to  try  whether  it  would  admit 
of  being  employed  as  an  enamel  colour,  efpecially  as  Birg^ 
mann  had  already  conje£tured  that  the  Chinefe  and  Ja- 
panefe  probably  ufed  the  lapis  lazuli  to  impart  the  blue 
colour  to  their  porceK^in.  With  this  view,  I  caufed  the 
powder,  finely  ground  with  a  fiiitable  flux,  to  be  put  upon 
porcelain,  and  had  it  baked  in  an  enamelling  furnace.  My 
cxpeflation,  however,  proved  abortive;  for  the  colour 
was  altered,  and  had  pafled  to  an  alh-grey. 

h)  But  in  a  Itronger  and  more  continued  fire,  the  lapis 

lazuli  becomes  cotnpletely  vitrified,  and  lofes  12  per  cent  \ 

as  has  been  already  mentioned  in  No.  51  of  my  Effay  9n 

^the  Habitudes  of  various  Species  of  Earths  and  Stones  in 

Fire.   The  two  parts  that  efcaped  from  the  hundred,  during 

ignition  for  half  an  hour,  cannot  well  be  taken  for  kny 
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thing  clfe  tlian  water.  But  the  other  10  parts,  which  the 
ftone  lofes  in  a  more  intenfe  heat,  probably  confift  of  car- 
bonic acid  ;  fince  the  efFerv  efcence  of  the  lapis  lazuli,  when 
covered  with  any  acid,  weak  as  it  is,  (hews  that  a  part  of 
its  calcareous  ingredient  is  diflblved  in  that  menftruum. 

c)  Two  hundred  grains  of  finely  levigated  lapis  lazuli 
were  digefted  m  a  retort  with  muriatic  acid,  weakened  by 
an  equal  quantity  of  water.  The  blue  colour  of  the  pul- 
verized ftone  gradually  turned  to  a(h-grey.  When  th« 
mixture  had  reached  a  boiling  heat,  the  powder 
was  afted  on  with  greater  vehemence  by  the  acid, 
and,  after  fome  ebullition,  it  formed  a  cheefy-coagulum. 
I  then  diluted  it  with  more  water,  added  one  part  of  nitric 
acid,  and  kept  it  boiling  till  the  infoluble  refidue  had  af- 
fumed  a  white  colour.  The  folution,  afterwards  fepa- 
rated  by  filtration,  was  of  a  pale  yellow,  "* 

d)  The  refidue  had  a  fandy  appearance,  and  weighed 
138  grains  after  drying.  It  was  fubjeded  to  ignition  with 
three  parts  of  cauftic,  or  pure  pot-a(h.  The  greenilh  mafs 
which  refulted  thence,  when  foftened  with  water,  afforded 
acolourlefs  folution,  from  which  muriatic  acid,  added  to 
excefs,  precipitated  ^//V/0»x  earthy  weighing  57  grains  when 
ignited, 

e)  This  fame  folution  (^),  mixed  with  the  above  (r), 
and  decompofed  in  a  boiling  heat  by  carbonat  of  pot-afh, 
yielded  a  yellowilh-white  precipitate,  which,  upon  defic- 
cation,  weighed  22 1  grains,  and  entirely  diflblved  in  mu- 
riatic acid. 

/)  Cauftic  ammoniac  threw  down  from  this  iblution  g 
gelatinous  precipitate,  which,  when  digefted  with  cauftic 

M  X  flilka- 


Digitized  by 


Googk 


1 6  6  X.     Examination  cf  the 

alkaline  lye^  was  not  totally  diflblved,  but  left  a  yellowifh-* 
white  refidue,  of  113  grains,  in  its  dry  ftate. 

g\  £y  conabining  the  liquid  that  remained  from  the  pre- 
cipitation by  ammoniac,  with  carbonat  of  pot-afh,  in  a 
boiling  heat,  59  grains  of  carbonat  of  lime,  or  mild  caU 
careom  earthy  were  obtained. 

h)  Upon  the  113  grains,  not  taken  up  by  the  cauftic 
Ijrc,  I  poured  dilute  fulphuric  acid.  The  mixture  coagu- 
lated in  heat  to  a  gelatinous  confi  ftence.  When  covered, 
and  digefted  with  a  large  proportion  of  water,  there  fepa- 
rated  from  it  filiceous  earthy  the  quantity  of  which,  after 
being  heated  to  rednefs,  was  29  |;rains, 

x)  After  the  Tilex  had  been  feparated,  the  folution  was 
mrxed  wjth  ammoniac,  and  the  precipitate  thus  formed  was 
conveyed,  while  yet  moift,  into  boiling  cauftic  lye.  A 
brown  flocculent  precipitate  remained,  which  weighed, 
when  dry,  13  grains.  After  they  had  been  diflblvcd  in  mu* 
riatic  acid,  cauftic  ammoniac  precipitated  oxyd  of  irony 
weighing  6  grains.  After  deficcation,  by  adding  carbo- 
nated ammoniac  to  the  remaining  fluid,  5  grains  more  of 
caUareoui  earth  vrerc  thrown  down. 

k)  The  s^lkaline  folution  (/)  and  (/)  were  then  faturated 
with  muriatic  acid.  By  this  all  that  the  alkali  had  uken 
up  was  feparated  ;  and  this,  when  re-diiTolved,  by  an  ad- 
ditional portion  of  the  fame  acid,  I  again  precipitated  by 
carbonated  pot-afli.  On  re-diflblving  this  laft  precipitate, 
in  dilute  fulphuric  acid,  there  appeared  another  portion  of 
filex,  which,  after  ignition,  was  found  to  weigh  6  grains. 
The  fulphuric  acid,  when  poured  ofF,  and  combined  with 
a  due  proportion  of  pot-afli,  afforded  cryftals  of  alum,  which 
were   re^difiblved,    and  their  aluminous  earth  precipitated 

by 


Digitized  by 


Googk 


.  Oriental  Z^qfds  Lazuli.  i^j 

by  means  of  miM^  or  carbonated  alkali.  After  the  alumina 
had  been  properly  puriAed^  deiiccated^  and  cicpofod  to  red 
heat,  its  weight  aaiouted  to  29  grains. 

/)  I  had  before  convinced  myfelf,  that  in  the  lapis 
lazuli  the  whole  of  its  calcareous  earth  is  not  combined  with 
carbonic  acid,  but  a  portion  of  it  with  the  fuiphuric  add^ 
For  this  purpofe  I  boiled  a  portion  of  pulverized  lapis  lazo* 
li  with  a  large  quantity  of  watery  which^  when  filtered,  had 
an  opaline  appearance.  Murialed  har]rtcs  being  then  add* 
ed  as  a  teft,  fome  fulphat  of  barytes  was  formed*  In  older 
to  dlfcover  the  proportion  of  the  fuipbat  of  lime,  or  {ypfum, 
contained  in  this  ftone,  I  took  the  fluid  remaining  from  the 
precipitate  mentioned  at  (c),  together  with  the  edulcorating 
water,  and,  after  fuper-faturation  with  muriatic  acid,  I  ex- 
amined it  with  a  folution  of  muiiat  of  barytes.  The  refuh 
was  a  precipitation  of  fulphat  of  barytes  which,  opllcfted 
and  highly  dried,  amounted  to  19I  grains. 

It  was  reafonable  to  conjedure,  that  not  only  the  gypTum 
contained  in  the  lapis  lazuli,  but  alfo  an  accidental  admix- 
ture of  fulphat  of  pot-a{h,  in  the  cauftic  and  mild  alkali  em- 
ployed in  the  procefles  {d)  and  {e)y  might  have  contributed 
to  the  formation  of  the  fulphated  barytes.  Thei%fol%,  to 
afcertain  this  point,  I  difiblved  a  fimilar  quantity  of  aich, 
adding  then  muriatic  acid,  fo  th^t  the  acid  predominated  % 
and,  laftly,  I  combmed  the  whole  with  muriat  of  barytes. 
In  the  refult,  there  appeared  i|  grain  of  fulphat  of  barytes. 
coUe^ed  with  care.  An  equal  quantity,  therefore,  is  to  be 
deduded  from  the  above  I9x  grains.  On  this  account, 
the  above-mentioned  18  grains  of  fulphated  barytes  were 
the  proper  fcale,  or  meafure,  by  which  to  determine  the 
proportion  of  the  gypfum  fought  for  in  the  prefent  inftance ; 
s^id,  calcujating  upon  this  ground,  it  followed,  that  the 
above  200  grains   of  decompofed  lapis  lazuli  contained 

M  4  8,iB 


Digitized  by 


Googk 


i68 


X.    Examination  of  the 


8,i8  grains  of  free  fulphuric  acid  of  ifiso  J^ec.  grav.i 
Or,  if  taken  in  comhins^tion  with  the  lime  which  enters 
into  that  ftone,  13  ^grains  of  gypfum.  This  computation  Is 
founded  on  the  rcfults  of  my  experiments :  firft^  that,  dift 
regarding  minute  fira&ions,  100  parts  of  fulphuric  acid  of 
the  above-mentioned  fpecific  gravity,  when  iaturated  with 
barytes,  yield  2to  of  fulphat  of  barytes  j  znd^  ficondly^  that 
the  fame  quantity  of  fulifliurie  acid,  when  faturated.with 
calcareous  earth,  forms  1^0  parts  of  gypfum :  obferving, 
however,  that  100  parts  of  crude  calcareous  earth,  or  car- 
bonat  of  lime,  are  required  to  £iturate  the  acid ;  but  only  5^ 
parts  of  pure,  or  burnt  lime. 

Confequently,  thefe  200  grains  of  Lapis  Lazuli  give  th? 
Mlowing  remote  cen/Ktuent  parts  : 


Lime 


Silex 


Jbtmine    •     • 
0:iyd  eferen 
Sttlpburic  acid 
Carbemc  acid 
fTater     .     . 


i) 

i) 


64,  ignited  35 

') 29 

0     ...•;.    .       6 

0     • 8 

i) 20 

«) 4 


9a  grams. 


Lofs 


194 
6 


200  grams. 
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But  (Ince  tbe  calcareous  earth,  in  the  prefent  Aibjed  of 
Inquiry,  is  combined  partly  with  fulphuric  acid,  partly  with 
(he  carbonic,  the  following  muft  be  reckoned  as  thtfro^U 
Pf0tf  (onftituent  p^rts  of  the  laprs  lazu}i ;         • 

Silex    t     ••«.•«     f  46 

Alumne I4>S<» 

Carhonat  of  lime       •     .     •     •  28 
Sulphat  of  lime  (gypfum)     .     •      ^,50 
Oxydofiron    .,...,      3 
fFater       .    ,    .    .     ^    .     .      a 


|00 


The  reafon  of  this  exad  agreement  of  the  fum  of  the 
ponftituent  parts  with  the  weight  of  the.  whole,  is,  that  I 
l^ve  fuppofed  the  carbonat  of  lime  to  be  completely  faturateA 
with  tbe  carbonic  acid  s  which,  hpwcver^  does  not  feem 
entirely  to  be  the  cafe. 
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EXAMINATION 

.or 
A  SMALT-BLUE  FOSSIL,  from  Vorau* 


/\A/fONG  the  mineralogical  notices,  giren  in  a  letter 
from  Vieitfla,  inferted  in  the  third  volume  of  the  Obferva^ 
iions  and  Dtfcoveries  in  Natural  Hijloryy  page  35^> 
mention  is  made  of  a  newly-difcovercd  blue  foiEl  frorti 
Forauy  in  Auftria,  It  was,  at  firft,  taken  for  native  fmalty 
then  for  native  PruffianJ^lufy  and,  laftly,  for  mountain-blue^ 
or  azure  copper-ore. 

This  foffil  is  of  a  deep  fmalt-blue,  accompanied  with  a 
grey-white  quarz,  of  an  imperfeAly  conchoidal  fra£ture, 
(Fettquar%)y  with  which  it  is  firmly  concreted,  and  crofled 
by  a  band  of  Jbijlo/e  micay  from  i  to  f  inch  thick,  confifting 
of  grey-white  granular  ^juurm,  and  m  littU  mica  of  a  filvery- 
white.  It  partly  forms  the  feam,  or  joint  (falband)  of  this 
fmall  vein;  partly  it  is  finely  difieminated  through  the 
quarz,  and  fometimes  it  approaches  to  the  fize  of  a  hazel- 


*  ^eobacbtungeu  und  Entdeckungen  aus  der  Naturkundc  4  Band« 
Berlin^  1793.    Seite  90. 
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out.  When  in  the  latter  ftate,  a  cryftalline  form  of  quad- 
rilateral flattened  columns,  or  ubles,  is  obferved ;  though, 
on  account  of  the  quarz,  which  is  perfedly  concreted  with 
it,  the  exterior,  unbroken  furfiice  only,  in  fome  parts,  ex- 
hibits the  cryftalline  form.  On  thefe  facets  the  foi&I  i$ 
even,  and  of  a  moderate  luftre  i  but  in  the  fradure,  which 
is  compad  and  rough,  it  is  only  glittering.  It  is  opake  ; 
its  ftreak  of  a  fomewhat  lighter  blue  i  its  hardnefE  nearly 
^tofquarz. 

No  fign  of  any  volcanic  produ(St  prefenting  itfelf  in  this 
foffil,  it  was  obvious,  from  the  very  mode  of  its  appearance, 
that  it  could  not,  by  any  means,  be  a  native  fmalt;  for, 
muft  not  the  agency  of  fire  have  been  prefent,  to  form  « 
ftony  matter,  naturally  coloured  blue  by  means  of 
aha  It  P 

The  following  fhort  narrative  of  my  refearches  con- 
cerning this  foffil,  will  alfo  prove,  that  it  is  as  far  from 
being  a  mountain  blue^  or  containing  oxyded  coppery  not- 
withftanding  that  this  is  given  as  the  refult  of  the  chemical 
experiments  made  with  it  at  Vienna. 

Finding  that  all  the  acids  which  I  poured  upon  this  mi- 
neral, previoufly  reduced  into  fine  powder,  and  freed  as 
much  as  poffible  from  the  afTociated  quarz,  would  not  at- 
tack it  withi  the  requifite  force,  I  fubje£led  it  to  a  low  red- 
heat,  combined  with  twice  its  weight  of  pot-afh,  procured 
from  tartar.  After  refrigeration,  I  obferved  that  the  blue 
colour  had  entirely  difappeared,  and  the  mafs  had  aflumed 
a  yellowifh-white.  When  this  had  been  triturated,  foftened 
in  water,  then  faturated  to  excefs  with  nitric  acid,  digefted 
and  filtered,  there  remained  undifl'olved  Jiliceous  earth. 
The  fblution  had  no  colour.  In  one  part  of  it  I  immerfcd 
poiiihed  irons  but  neither  copper,  nar  any  other  metallic 
2  fub- 
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fubftance  would  precipitate.  To  the  remaining  portion 
pruffiat  of  pot-alh  was  added,  and  thus  a  deep-blue  precipi- 
tate was  produced)  which,  after  ignition,  was  attrai^ed  by 
the  magnet*  From  the  folution,  fcparated  from  thislaft  by- 
filtering,  liquid  cauftic  ammoniac  threw  down  fome  alums- 
mus  iartb  in  a  flimy  ftatc.  But  the  remaining  fluid  fuffcred 
no  change,  on  the  addition  of  carbonat  of  pot^afli. 

Sikxy  atumine^  and  oxyded  irony  are  then  the  conffituent 
parts  here  difcovered.  But  their  refpcSive  proportions 
remain  to  be  afcertained  by  new  experiments,  to  be  per- 
formed  with  a  greater  q^uantity  of  this  folEl. 

As,  therefore^  not  ^he  flighted  trace  of  copper  can  be 
foond  in  this  foffil,  it  is  obvious  that  it  cannot  in  any  re- 
fytSL  be  confidered  as  a  mountain-blue. 

Nor  can  I  take  it  for  a  native  PrufEan  blue,  which  it 
was  confidered  to  be,  in  confequence  of  an  inquiry  mad^ 
into  its  nature  at  Chemnitz.  Its  portion  of  iron  affords  no 
argument  to  the  contrary  j  and  the  grounds  of  my  opinion 
jreft  upon  the  following  obfervations. 

I.  a)  The  native  Pruffian  blue  is  found  only  in  moor- 
ifli  grounds  or  fens,  and  in  thin  flrata.  .  It  occurs 
immediately  under  the  vegetable  mould,  and  appears 
in  the  form  of  a  loofe  white  earth>  that  becomes 
blue  only  when  expofed  to  air. 

*)  This  blue  foffil,  on  the  contrary,  is  concreted  with 
a  hard  vein  of  quarz,  which  is  inclofed  in  a  ftony 
matter  of  equal  hardnefs.     Beiides,  its  blue  colour 
fhews  itfelf  direftly  on  every  recent  frafture ;  which  - 
indicates  that  the  foffil  was  previoufly  pofleflfed  of  it. 

2.  a) 
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ft,  a)  Native  Pniffian  blue  is  immediately  deprived  of 
its  colour  by  fire ;  at  iirft  it  becomes  brown,  then  of 
a  brick-red,  afid  lafily  it  melts  into  globules  of  a 
metallic  Iuftre« 

If)  The  foflU  from  Vorau  falls  inftantly  in  piece^ 
when  urged  by  the  (ire.  Its  cohefion  is  thereby 
loofened,  and  it  afltuiies  the  form  of  a  light-grey 
ftocculent  earth;  but  without  {hewing  the  leaft  di£- 
pofition  to  fufe. 

3«  a)  With  borat  of  foda,  and  with  the  phofphats^ 
the  native  Pruifian  blue  runs  into  a  black  untranlpa« 
rent  fcoria. 

h)  Bu(  the  foffil  from  Vorau  yields,  when  fiifed  with 
<  borax,  a  clear,  faint,  topaz-yellow  glafs ;  and  with 
a  neutral  phofphat* ;  a  clear,  colour lefs  gla6* 

4.  a)  The  native  Pruffian  biuc  dirc<5Hy  liquefies  in 
acids,  when  poured  upon  it. 

i)  On  the  contrary,  the  foffil  from  Vorau  is  with  diffi- 
culty a£led  upon  by  acids. 

5«  0)  Cauftic  alkaline  lye  inftantaneoufly  changes  .the 
colour  of  the  native  Pruffian  blue  into  a  brown. 

h)  Sut  the  coloHr  of  the  above  foffil  is  not  at  all 
altered  by  it. 


•  ♦  The  author  condantly  ufes  the  exprcflion  pbo/pbor/alz,  where- 
by concrete  phofpbortc  acid  might  be  undcrftood :  but  in«ft  probably 
he  means  a  neutral  phofphat,  and  efpeciaily  the  fbojpbat  ofjcd^, 
which,  on  account  of  its  property  of  promoting  fufion  in  an  eminent 
degree,  is  chiefly  employed  by  mineralogifts  and  chemiffs  in  exa- 
mioing  fubftanccs  with  the  blow.pipe .—Hence,  the  tranflator  fubfti- 
tutesy  in  all  fimilar  cafes,  the  Xtrmneutrmly  oi alkaline phoffbai.  Tranf, 

In 
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In  the  native  Pruflian  blue,  the  oxyd  of  iron  is  combined 
with  phofphoric  acid;  as  I  have  proved  in  another  place *• 
But  it  is  ftill  unknown,  by  what  fubftance  the  oxyd  of  iron^ 
contained  in  the  foffil  from  Vorau,  is  modified  ib  as  to  acquire 
%ht  blue  colour* 

Another  inftance  of  a  fimilar  blue  colour  imparted  hf 
iron>  is  afforded  by  the  Oruntai  lapis  lazuli.  It  differs^ 
however,  from  the  preceding,  in  this,  that  its  blue  colour 
is  confiderably  more  permanent  in  the  fire ;  for,  fo  long  as 
the  flone  is  but  moderately  ignited,  its  colour  continues 
unaltered,  and  is  changed  only  when  the  flone  is  urged  by 
a  flronger  heat,  and  is  brought  into  the  ftate  of  fufion. 
The  lapis  lazuli  is  alfo  diflinguifhed  from  the  foffil  from 
Vorau,  beiides  its  other  conftitueht  parts,  by  a  proportion 
of  calcareous  earth,  which  is  the  caufe  of  its  melting  in 
fire. 

If  the  above  foffil  likewife  contained  lime,  I  ihould  not 
befitate  to  range  it  as  a  variety  of  the  lapis  lazuli ;  as  has 
been  already  done  by  Mr.  Stiitzfj  with  the  name  of  fpu^ 
rious  lapis  lazuli.  Perliaps  may  the  denomination  lazulitc 
be  not  quite  improper. 

Note.  I  have  once  mentioned  that  foflil,  as  a  particular  fpecjes 
of  ferruginous  earth,  or  oxyded  iron,  with  the  name  of  irtnu 
hiue  from  Forau ;  but  its  proportion  of  jron  fceras  to  be  toa 
linail  tu  entitle  it  to  that  place. 


•  Cheraifche  Annalcn.  1784.  5te8  Stuck.  Scite  396. 
t  Neu£  Einricbtung  der  K,  K.  Naturalien/ammlu/rg  sir  fTtenn, 
Wienn,  1793.  Sciu  49. 
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XII. 

CHEMICAL  EXAMINATION 

OF   TIM 

CIRCON,  OR  JARGON  OF  CEYLON. 


FIRST  SECTION*. 

Among  the  rough  or  uncut  precious  ftones  coming  from 
Cejrion,  there  occurs  a  particular  genuSy  hitherto  little  no- 
ticed ;  which  is  diftinguiihed  from  other  gems  by  the  fol- 
lowing chanuElers. 

Its  colour  confifts  of  various  Ihades  of  pde  yellow-green, 
and  reddifh,  altogether  inclining  to  a  dim  fmdce^ey* 
Externally,  a  greafy  glofs  is  obferved,  and  it  feels  fmooth. 
The  fize  of  the  individual  ftones  is  inconftderable ;  com- 
monly 20  or  30  of  them  weigh  only  one  drachm.  The 
primitive  iigure  of  their  cryftals  is  a  redangular  four-fided 
column  {paralklopipedon)^  with  tetrahedral  terminations, 
the  fitrfiices  of  which  reft  on  thofe  of  the  column.  How- 
ever, this  form  of  cryftallization  is  diftindily  perceptible  in 


*  Juszug  aus  4€n  Be$h  u,  Enideck.  aus  der  Naturkunde.   3  B. 
a  St.  Berlin,  17I9. 
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irery  few  fpecimens  only ;  as  for  the  greateft  part  they  ar^ 
merely  loofe, minute,  rounded  grains  {abgerumUtrgffcbiebe''^.) 

fiut  this  kind  of  gems  is  eminently  diftingutihed  by  its 
fpedfic  gravity,  which  I  have  found  to  be  4,6i5f. 

Romi  JUtlfii  was  the  firft,  to  myjcnowledge,  who  men- 
tions thefe  gems  as  a  particular  fpecies  of  ftones  \  giving 

/  them  the  name.  Jargon  of  Ceylon^  and  ftating  their  weight, 
according  to  Brijin's  experiments,  at  4,416.  Other  mine* 
lalogifts  and  writers,  who  notice  this  ftone,  clafs  it — ^fomc 
with  the  fapphire,  others  with  the  topaz,  others  with  the 

,  fuby,  others  with  the  diamond,  and  fome  with  the  hya- 
cinth. But  Wcrmr  has  affigned  to  it  a  peculiar  place  in 
the  mineralogic  fyftem,  immediately  .under  the  diamond^ 
and  the  chryfobcryl,  and  called  it  Zircon  {StUx  cirnonius.) 

The  jargons  do  not  lofe  much  of  their  weight  by  ig- 
nition ;  for,  upon  igniting  300  grains  for  the  fpaqc  of  one 
hour  and  a  half,  and  with  tj^e  greateft  intenfity  of  heat,  I 
found  the  lofs  to  be  only  one  fourth  of  a  grain.  This  ig- 
nition I  repeated  three  times,  and  quenched  them  after 
each  procefs  in  water.  The  ftones  became  by  this  rifty  x 
the  brighter  ones  loft  their  fmolce-grey  appearance,  and 
were  rendered  fimiiar  to  cloudy  white-grey  quarz;  but 
fome  of  the  darker  fpecimens,  as  well  as  fome  parts  of  the 
brighter,  turned  reddifli.  Their  natural  hardnefs,  however^ 
did  not  feem  to  have  been  impaired. 


*  A  more  circtiindantial  defcription  has  been  given  by  Emmtp^ 
Vngt  \\\  his  Lebrbucb  der  MineraUgie^  L  Tb.  Gieffen^  1793  ;' and  by 
Widinmann^  \ii\\\^  Handbuchder  Miner alogitf  Leipzig^  '794* 

t  Yet  I  Iiavc  afterwards  found  a  difference  in  the  fpeciiic  gravity 
of  th«  various  fpccics ;  however,  the  Icaft  weight  thai  I  obferVed 
was  as  high  aS4,5?o. 
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A. 


a)  By  way  of  a  preparatory  analyfis,  200  grains  of  jar- 
gon were  levigated  in  a  flint-mortar  to  a  very  fubtle  pow- 
der of  u  white  colour.  Inclining  to  a  pale  fle(h-red,  which  I 
mingkd  with  equal  parts  of  carbonated  pot-a(h,  expofing  it 
to  a  red^heat  for  one  hour  in  a  filver-criicible.  It  then 
formed  a  conglutinated  mafs,  which,  upon  trituration,  I 
faturated  to  excefs,  and  digefted  with  muriatic  kcid.  But 
this  did  not  at  all  appear  to  attack  it,  as  I  obtained  again 
the  jargonic  powder  without  the  leaft  alteration,  and  with 
the  lofsof  only  half  a  grain, 

h)  l^or  this  reafon  I  afterwards  blended  the  fame  powder 
with  fix  times  its  quantity  of  the  above  alkali,  prepared 
from  tartar,  and  ignited  it  ftrongly  during  five  hours.  The 
mafs  was  rendered  compaft,  and  brought  to  the  point  of 
f^fion :  yet,  when  foftencd  with  water,  and  digefted  with 
muriatic  acid  addjpd  to  excefs,  the  powder  of  the  ftonc  was 
likewife  found  but  li|tle  altered ;  and,  after  wafliing,  dry- 
ing, and  ignition,  I  recovered  it  with  no  more  lofs  than 
two  grains. 

c)  Upon  this,  I  once  more  added  1200  grains  of  the 
above  alkali,  and  kept  the  mafs  in  an  ignited  ftate,  until  it 
siStuzlly  fufed;  which,  after  being  again  fuper-fatu rated  with 
muriatic  acid,  left  behind  it  197  grains  of  undecompofed 
jargon. 

d)  I  next  put  this  powder  into  a  retort,  and  poured  upon 
it  five  times  its  'quantity  of  ftrong  fulphuric  acid,  adding  to 
it  one  ounce  of  water ;  and  when,  the  liquor  had  Wn  dif- 
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tilled  off  to  dryners,  I  foftened  the  reiidue  with  water. 
But  even  by  this  proce&  the  ftone  underwent  no  obfervable 
change.  The  refidue,  when  lixiviated  and  dried,  refem- 
bled,  as  before,  a  fine  fandy  powder,  and  weighed  196 
grains.  From  the  acid  fluid,  (aturated  with  alkali,  one 
g^inof  a  white  earth  fell  down. 

The  obftinacy  with  which  tixc  jargon  rcfifted  every  at- 
tempt  to  decompofe  it  in  the  above  manner,  abated  my  ar- 
dour in  purfuing  farthsr  this  experiment,  fiut,  having  in  ' 
the  mean  time  become  acquainted  with  the  powerful  efficacy 
of  cauftic  fixed  alkalis  in  loofening  the  cohefion  of  parti- 
cles in  the  various  fpecies  of  g^cms,  I  refolved  to  employ 
them  alfo  for  the  jargon,  and  proceeded  to  the  following 
new  experiment. 


B. 

a)  Two  hundred  grains  of  finely  pulverized  jargon  were 
ignited  for  two  hours  in  a  filver-crucible,  with  four  times 
their  weight  of  cauftic  foda,  and  with  fuch  an  intenfity  of 
heat,  that  the  mafs  continued  in  a  ftate  of  pulpy  or  thick 
fufion.  Upon  refrigeration,  the  mafs  proved  to  be  very 
hard,  and  was  gradually  foftened  by  repeated  affufioo  of 
boiling  water.  The  alkali  feemed  to  have  totally  loft  its 
former  Cauflicity,  the  folution  tafting  like  a  weak  carbonated 
lixivium.  When  it  had  been  fufHciently  fuper-faturated  and 
digefled  with  muriatic  acid,  I  did  not  obferve  that  any  fili- 
ceous  earth  feparated ;  and  the  undiiTolved  refidue  remained^ 
behind  on  the  filtering  paper  in  the  form  of  a  fine  fand4ike 
powder,  weighing,  after  deficcation  and  ignition,  172 
grains. 

1  ^  I)  That 
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i)  That  refiducy  when  ^ain  treated  in  the  fame  mailner 
with  four  times  its  weight  of  cauftic  foda,  affor4ed  a  very 
firm  porous  inafs^  which,  after  being  digefted  with  muri^ 
atic  acid)  in  the  manner  related,  left  behind  148  grains  of 
jargonic  powder. 

c)  The  fame  procefsof  adding  to  it  four  times  its  weight 
of  cauftic  ibda,  and  fubfequent  digeilion  in  muriatic  acid, 
was 'repeated  with  this  laft.  After  this  treatment,  there 
ftill  remained  127  grains.  , 

i)  Thi$,  treated  again  f6r  the  fourth  time  in  the  feme 
manner,  left  97  grains* 

e)  As  my  ftock  of  cauftic  fpda  was  now  exhaufted,  I 
prepared,  inftead  of  it,  a  cauftic  vegetable  alkali,  and  added 
to  the  above  undecon^pofed  97  grains  of  jargon  fix  times 
their  weight  of  the  above  alkali,  and  kept  the  mafs^  during 
feveral  hours,  in  as  intenfe  an  ignition,  as  the  filver-cruci- 
ble  was  able  to  bear  without  melting.  However,  its  fufion 
went  on  but  flowly,  and  was  of  a  pulpy  confiftence. 
Even  boiling  water  would  but  difficultly  liquefy  the  refrige- 
rated ratafs.  But,  when  It  had  been  (aturated  to  excefs, 
and  digefted  with  muriatic  acid  in  the  degree  of  boiling 
heat,  a  total  folution  of  the  jargon  enfued, 

/)  I  now  poured  together  all  the-feveral  preceding  folu- 
lions.  The  whole  of  them  exhibited  a  tranfparent  fluid 
h«t  fomewhat  opalefcent,  and  with  a  few  light  flocculent 
particles  floating  in  it.  I  then  faturated  this  liquor  with 
carbonated,  or  mild  pot-afli.  The  earth,  which  feparated 
by  this  management,  gave  to  the  mixture  an  appearance  of 
milk.  But  when  coHe£led  on  the  filter,  and  wafhed,  it 
firft  afTumed  the  form  of  pafte  made  of  ftarch,  'and  after- 
wards dried  up  to  lumps  of  a  vitreous  appearance,  aiid  of  a 

N  2  whitiih 
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i^hitifli  colour,  verging  upon  the  grey-green.  The  fluid 

filtered  ofF  from  it,  together  with  the  walhings,  ftill  depo- 

fited   in  a  warm  temperature   a  fmall  portion  of   eartby 
which  I  added  to  the  above  precipitate. 

g)  This  precipitate  contained  now  all  the  conftitucnt 
parts  of  the  jargon  under  examination,  but  deprived  of 
their  native  cohefion.  One  half  of  it  I  digefted  with  one 
ounce  of  ftrong  muriatic  acid,  in  a  heat  of  confideraUe  in^ 
tenfity,  and  thus  I  obtained  a  turbid  yellowiih  folution^ 
from  which  the  undiflblved  part  flowly  fu^fided  upon  diju- 
tioijj  with  water.  After  the  fupcrincumbcnt  liquor  had  been, 
decanted,  and  the  redduum  digefted  with  an  equal  quantity 
of  boiling  muriatic  acid,  I  filtered  thefolution,  and  dried  the 
undiflblved  refidue,  which  ftill  remained. 

h)  As,  in  this  inftance,  it  was  my  principal  deiign  to  dif* 
cover,  whether  any  calcareous  earth  was  prefent,  I  preci- 
pitated the  diffolvcd  portion  from  the  muriatic  folution  by 
means  of  cauftic  ammoniac.  It  fell  down  as  an  extremely 
Ibofe  fubftance,  refembling  a  tranfparent  flime.  But  neither 
carbonated  ammoniac,  nor  carbonated  pot-afli,  would  pro- 
duce the  Icaft  turbidnefs,  when  added  to  the  feparated  dear 
liquor.  This  ftiews,  that  it  contained  no  calcareous  earth  ; 
which  was  alfo  confirmed  by  feveral  other  tefts  or  re-agents 
employed  for  that  purpofe* 

i)  Upon  the  fecond  half  of  the  above  precipitate  {g)  I 
affufed  a  triple  quantity  of  concentrated  folphuric  acid,  anl 
abftra£ted  it  again  by  diftillation  to  drynefs.  From  the  refi- 
duai  mafs  again  foftened  with  water,  and  which  looked  like 
diflblvcd  ftarch,  I  feparated  the  undiflblved  part  by  filtration. 
But  the  filtered  fulpburic  folution^  which  was  as  limpid  as 
water,  when  combined  with  various  precipitating  media9 

exhibited 
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exhibited  precifely  the  fame  phenomena  with  ihofc  fliewn  by 
the  foregobg  folution,  prepared  with  muriatic  acid. 

i)  The  whole  of  the  earth,  which  remained  from  both 
folutions  (g)  and(/),  weighed,  after- ignition,  86|  guains, 
and  refembled  a  line  fandy  powder.  It  was  then  mingled 
with  four  times  its  weight  of  carbonated  pot-afli,  }nd  (iib- 
jefted  to  ignition  in  a  filver-crucible,  until  it  enteredinto 
complete  fufion.  When  the  mafs  was  again  fofte^ed  ifi 
water,  it  was  found  ftill  hard,  and  of  difficult  folution^ 
However,  a  very  fubtle,  heavy,  and,  apparently,  tena- 
cious earth,  was  depofited,  which,  coUccSted  and.  ignited; 
was  found  to  weigh  28|;  grains. 

/)  The  clear  and  colourlefs  alkaline  lixivium  I  divided 
into  two  parts.  One  half  of  it  I  faturated  with  mupatic 
arid;  by  which  treatment;  a  white,  puiFy,  gelatipous 
earth  feparated,  no  portion  of  which,  however,  would 
xc-diflblvc,  by  adding  a  fijpcrabundant  quantity  of  the  /"^mc 
acid.  The  other  half  I  firft  diluted  with  plenty  of  water, 
and  then  gradually  faturated  it  to  excefs  with  muriatic  acid. 
It  contbucd  clear  and  limpid;  and  by.  this  I  was  convii\ced, 
that  jthe  above  was  merely  Jiliceous  eartf?  ;„>vhich>  thereifiwe, 
after  deducing  the  28 J-  grains  of  earth  from  the  86|  grains 
that  were  fufed  with  the  pot-afli  {i)y  amounted  to  58 
jgrains. 

Ncfe,  This  is  the  order  of  examination  in  which  I  proceed,  with 
rcfpedl  to  thofc  earths,  which,  on  analyii?,  I  have  fomeVea- 
fons  to  confider  previoully  as  belonging  to  the  filiceous  genus. 
By  this  method  I  moft  furely  avoid  the  error,  perhaps  not  un- 
frequent,  of  immediately  calling  any  earth,  that  on  the  firH 
attempt  does  not  appear  to  diflblve  in  acids,  merely  filiceous. 
I  likewife  largely  dilute  with  water  the  alkaline  folution  of  the 
^  (Ukeous  earth,  and  combine  it  to  excefs  wifth  any  acid^-(in 
which  cafe,  however,  no  precipitate  enfues,  becaufe  the  fill- 
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ceoua  «artli  thug  ctrcumAanced  is  really  folublc  in  water.) — 
And  when  upon  thib  I  evaporate  it  tp  drynefs,  with  the  aflift* 
aftce  of  heat,  and  foftcii  again  the  dry  fait  with  water,  I  find 
the  filiceous  earth,  that  was  before  held  in  folution,  at  tlie 
bottom  of  the  veflcl,  in  the  form  of  fine  cryftalline  grains  of 
<      fkiid. 

m)  Tbofc  28f  grains  of  earth,  that  were  left  behind  on 
the  treatment  With  alkali  (i),  I  digefted  in  a  boiling  heat, 
with  an  abundance  of  nitro-muriatic  acid.  A  refidue  was 
left,  weighing,  upon  ignition,  i6  grains. 

xr)  Thefe  undiflblved  i6  grains,  blended  with  fix  parts  of 
cauftic  pot-aih,  were  expofed  fot  fome  hours  to  a  red  heat. 
The  colourlefs  fluid,  which  was  filtered  off  from  the  ma(s 
when  again  liquefied  with  water,  was  not  rendered  turbid 
by  the  addition  of  fulphuric  acid.  But  when  expdfed  to  ai 
raifed  temperature,  it  formed  a  gelatinous  ma(s,  which,  a£. 
,  ter  thorough  deficcation,  and  die  fepacation  of  the  temam- 
Ing  fait  by  fubfequwlt  affufion  of  water,  left  three  grains  of 
JiUceom  earth  behind,  in  the  form  of  fand. 

o)  The  remainder  of  the  sdkaline  folution  (n),  was  fuk* 
je£ted  to  digeftion  with  boiling  aqua  rc^a.  The  eartb, 
contrary  to  cuftom,  fwelled  into  a  flimy  matter,  and  the  li* 
quor  acquired  a  greenifh  tinge.  I  filtered  the  folution  pre^ 
vioufly  diluted  with  water ;  mixed  it  with  the  preceding^ 
which  was  likewife  prepared  with  nitro*muriatic  acid  (m),and 
added  pruffiat  of  pot-aih.  The  greyifli-green  precipitate 
thus  produced,  when  heated  to  rednefs,  weighed  no  more 
than  half  a  grain.  The  portion  of  oxyded  irotiy  thus  de* 
teSed  in  the  jargon  under  examination,  may  therefore  be 
eftlmated  at  one  fourth  of  a  grain. 

Note,    Some  phenomena  which  appeared  on  examining  this  prc^ 
cipitate,  obtained  by  means  of  prufliated  pot»afh,  led  me  to 
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ftifpea  a  flight  trace  of  the  prefence  of  Nickel.  However^ 
(ioce,  on  every  fabiequeiit  examination  of  the  jargon^  no  fuch 
indication  any  more  occurred  to  me,  I  think  the  above  ap- 
pearance  to  have  been  merely  accidental. 

p)  Carbonated  vegetable  alkali,  bc'mg  then  added  to  the 
nitro-muriatic  folution,  precipitated  of  a  white  colour  the  re- 
maining portion  of  earth,  which  it  ftill  contained.     This 
earth,  upon  examination,  was  found  to  bs  of  exadty  the 
-lame  nature  with  that  obtained  from  the  firft  fotutions. 

(f)  After  the  refidual  undiflblved  earth  liad  been  ignited, 
it  weighed  five  grains.  I  confider  this  as  the  remainder  of 
the  rough  jargon,  which  had  eluded  the  attempts  to  decooK 
pofe ;  it  the  farther  analyfis  of  which,  from  the  minutenefs 
of  its  quantity,  could  not  be  undertaken. 


c. 

I  now  proceeded  to  die  clofer  examination  of  that  part  of 
the  jargon,  which  was  found  to  be  folable  in  acids. 

a)  According  to  the  eflablllhed  rule,  the  above  fulphuric 
iblution  (B.  / )  fluxUdbe  fuppoTed  t^  contain  either  mag. 
nefian,  or  ahiminoits  earth,  or  a  mixture  of  both.  How- 
ever, the  tafte  gave  not  the  leaft  indication  of  either.  On 
the  contrary,  it  was  hardly  diftinguiihable  from  that  of  pure 
fulphuric  acid,  and  but  gently  aftringent.  In  endeavouring 
tocryftaliiae  it,  I  expelled  a  part  by  evaporation^  a^mbined 
the  remainder  with  a  proportionate  quantity  of  pet*aih, 
and  waited  to  fee  whether  ahiminous  cryftals  would  form* 
It  ifr  true,  on  farther  evaporation,  there  iepan^ted  a  cryllaU 
line  milic^white  cmft  $.  which,  however,  could  not  be  takeiv 
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for  alum,  but  only  fulphat  of  pot-afli,  together  with  which 
a  portion  of  the  diflblved  earth  was  depofited, 

h)  To  carry  the  experiment  farther,  I  diflblved  the 
^bove-mentioned  faline  fedimcnt  in  water  v  and  in  order  to 
colleS  the  whole  quantity  of  the  jargonic  earth,  I  likewife 
diflblved  that  portion  of  it,  which  I  had  recovered  from  the 
inuriatic  folution  (B,  g\  by  means  of  ammoniac,  as  well  as 
that  which  I  had  precipitated  by  vegetable  alkali,  from  the 
riitro-muriatic  folution  (B. /►).  Both  thefe  laft  I  diflblved 
in  dilute  fulphuric  acid,  and  added  the  folutions  to  the  pre- 
Cfding. 

c)  I  now  once  more  dire£led  my  attention  to  the  metallic 
ingredifent  in  the  jargon,  to  deteft  which,  I  could  employ 
only  the  pruffiat  of  pot^afh.  The  firft  portion  which  was 
added,  produced  in  the  colourlefs  folution  a  dirty  olive- 
green;  but  fubfequent  additions',  made  by  degrees,  tinged 
the  mixture  of  a  deep-blue.  After  the  blue  precipitate  had 
fubfided,  it  was  colleflied  and  dried.  It  weighed  three 
grains ;  of  which  the  proportion  of  iron  may  be  eftimated 
at  a  fourth-part,  that  is,  three  fourths  erf  a -grain, 

d)  Upon  this  I  faturated  the  whole  of  the  fulphuric  fo- 
hition  with  cryftallized  alkali,  prepared  from  tartar;  on 
which  thbedrth,  which  fepanited,  imparted  to  the  mixture  an 
iinifofm,%nfflky-'aflpea«incoi  The  earth  thus  dcpofited  and 
Svaftied,  vriaslubjeaed,  while  yet  moift,  to  the.  following 
experiments. 

^)'In'dikitcd  arid  gently  warmed  fulphuric  acid  it  diC» 
folved  without  any  efFervefcence,  though  it  had  been  precis 
pitscted  by  carbonated  alkali ;  which  Ihews,  that  this  earth 
has  no  affinity'  with  carbonic  acid.  The  fulphuric  acid  took 
up  a  large  quantity  of  it.  \  condnu^  adding  this  earth  to 
V  tb^ 
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the  acid)  until  the  Isift  portion.gave  the  i9lutiofi  an  opaline 
appearance ;  but  this  agnin  difappeaced  on  this  addition  of  a 
flight  quantity  of  fulpburic  acid,  fo  that  the  folution  then 
became  clear.  After  cooling,  it  congealed  into  a  milk* 
white,  pulpy  fuhfiancc.  For.  tjiisreaion  I  ag^un  added  a  lit- 
tle fulphuric  acid,  which,  affifted  .by  a  low  heat,  rendered 
the  folution  again  limpid,  fo  that  it  no  longer  coagulated  in 
the  cold.  I  then  left  it  ftanding  at  reft  in  a  low  tempera- 
ture,  and  after  fome  days  I  found  the  greateft  part  of  it  ibot 
into  iibDall,  detached^  and  cjear  cryftalline  groups,  in  radii 
of  a*fiattcned  quadri^ral  columnar  form^  diverging  from  a. 
common  centre,  and  terminating  in  (harp  points.  Their 
ufte  was  but  little  (bur,  and  left  on  the  tongue  a  iligbc 
aftringency.  When  thrown  into  water,  they  foon  and  ea- 
fily  diilblved,  at  the  fame  time  that  they  lod  their  lim« 
pidity  and  became  turbid.  The  remainder  of  the  folution 
0ilj  afforded  fome  cryilals  of  a  fine  granular  form  i  and  the 
laft  portion  thickened  into  an  irregularly  ihaped  mafs. 

f)  DiftUled  vinegar,  cpncentrated  to  a  fourth  part  of  its 
bulk  by  freezing,  diflblved  tl^e  earth  with  equal  readinefs, 
receiving  from  it  the  peculiar  tafte  already  mentioned. 
This  acetic  folution  dried  by  heat  into  a  pulverulent  reftdue,' 
deliquefcing  in  the  air. 

f)  I  likewife  boiled  a  portion  of  the .  jargonic  earth  with 
a  lye  of  concentrated  and  cauflic  lixivium  of  pot-a{h,  pre- 
vioufly  heated  to  boiling.  The  earth  merely  fubfided  in  it 
In  a  looie,  Aocculent  form,  without  being  diflblved. 

Jk)  It  is,  then»  maniieft,  iirom  the  foregoing  experi- 
ments, that  the  Jargonia^  or  jargonic  earth,  is  entirely 
-difierent  from  the  ahMmnous.  That  it  is  equally  diflin£t 
from  the  magn^f^n  earth,  has  already  been  proved  by  the 
%opX  abfence  of  all  magnefian  tafte  in  the  fiilphuric  folu- 
tion, 
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tioo,  as  well  as  bjr  M  incapsMtitf  iA  aMlrbii^  csvfooie 
acid*  However,  tlmt  no  drcumffaaiceiiiighc  be  left  i 
plored  in  this  examinatietiy  I  re-difblvcd  lA  f»lpii«ric 
'  the  porticxi  that  yet '  femainad  ;  and  havttig  fiimrated  wkb 
carbonat  of  lim^  the  fdittiDn  heated  to  boiling,  I  Bkwed 
the  fluid  from^  it  after  coolbgj  Bet  neitfcer  the  t«fte,  tmi 
any  other  re-agents,  coidd  difcover  the  finaUeft  fign  of 
noagnefia* 

i)  When  this  earth  was  tried  wttji  the-  Uow^pipe 
upon  charcoal,  the  phofphoric  hXt  proved  unable  to  dtt' 
iblve  any  part  of  it,  although  its  adiion  was  long  conti^' 
nued  \  for  the  earth  remained  in  the  dear  globule  of  tha^ 
fait  without  any  alteration.  Nor  was  it  found  in  any  way 
'attacked,  when  fufed  with  foda  in  the  fmall  filver-lpoon* 
However,  it  diflolved  by  degrees,  completely,  and  wichout 
bubbling,  in  glafs  of  borax;  and  the  bead,  thus  produ(3edy 
continued  perfei£Hy  clear  and  cclourlefs. 

From  the  rcfuh  of  thefe  experiments  concerning  the  pro- 
perties  and  relations  of  the  earth  extraded  ftom  the  j^gon^ 
I  think  myfelf  juftified  in  confidering  it  as  a  »#«;,  iiJHnBy 
Jimple  earthy  before*  unknown';  and  at  prefent  1  give  it  the 
name  of  Zircon-earth  {Terra  Grcoma*)y  until  it  may, 
perhaps,  be  found  in  other  fpecies  of  ftones,  o^  poflefied  of 
other  properties,  that  may  give  rife  to  a  more  appropriate 
denomination. 

In  the  mean  time,  I  wifh  that  the  above  fafts  may  ex- 
cite that  attention  which  I  think  they  dcferve :  in  order  to 
induce  one  or  m6re  eminent  c^emicad  analyfts  to  rqpeat 
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thele  reTearches,  .whereby  th^  refulta  of  my  otrn  may  hm 
either  confinaed  or  correded. 

TIm  prqpoution  of  the  ingr^ients,  conftituting  the  jar- 
goo,  is  yet  left  to  be  determined.  But  it  is  obvious,  that, 
whenever  new  a>nftitaent  parts  are  difcovered,  the  nature 
of  which  is  MJH  entirely  unknown^  and  which  do  not  ad- 
mit of  being  treated  by  the  methods  hitherto  pradifed,  the 
determinatioii  of  their  proportions  cannot  be  brought  to  tha^ 
high  d^ree  of  accuracy,  which  may  be  .expeded  when  the 
Chemift  purfiies  a  beaten  path,  and  cannot  want  a  chemical 
knowledge  of  the  conftituent  parts  which  he.  meets  with  in 
^  fubje^l  under  bi»  examination* 

Hence,  as  from  the  Hu9  hundred  grains  of  the  jargon^ 
iiibje^ed  to  thii  analyfis,  I  obtained 

Silex    .     .     B. /)    .     .     •     58grs.7   ^^ 

Oxyd  9f  Iron    .  ^)     .     .     .       \         7      ^ 

C.  0     .     .     •      i         i 
Remainder  of  undecompofed 

jargon   .    B.  yj 5 

The  ^quantity  of  this  neWly  difcovered 

JARGONIA  may^)c  eftimated  at     133 


200 


And  Aippofiitg  ihat  tbefe  rctnaining  undecompofed  five 
grains  conuin  the  iame  proportion  of  conftituent  parts,  wo 
may  eftimate  the  ingredients  in  lOO  parts  of  t^  jargoo 
to  be  the  following: 
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Sil^^ Zl.SO 

Oxyd  of  iron     .     .     .     r     .     .       0,5a 
*fargonia 68 


DDO 


SECOND  SECTION.  V 

Since  repeated  experience  has  ihewnmethe  powerful 
influence  which  the  cauftic  alkali,  whefl'  employed  in  the 
liquid  date,  exerts  in  promoting  a  more  complete  decompo- 
iition  of  the  harder  fptcies  of  ftones,  I  could  not  avoid  fuB- 
jefting  the  jargon  likewife  to  this  method  of  treatment. 
But  to  avoid  fuperfluous  prolixity  in  this  eflTay,  I  (hall  con- 
fine the  circumftantial  detail  of  thcfe  new  experiments  to 
that  analytical  procefs  only,  which  I  have  found  the  moft 
convenient. 


a)  One  hundred  grains  of  feleflred  jargons,  previoufly 
comminuted  in  the  fteel-mortar,  were  ground  with  water  to 
a  moft  fubtle  powder,  in  the  triturating  dilh-made  of  flint. 
When  dried  and  ignited,  they  were  found  to  have  acquired 
one  half  grain  of  additional  weight. 

b)  The  powder  of  thefe  ftones  was  next  ftrongly  digefted 
ilia  menftruum,  compounded  of  if  ounce  of  muriatic  acid^ 
and  half  an  ounce  of  the  nitric.  Cauftic  ammoniac,  poured 
into  the  filtered  bright-yellow  fluid,  produced  a  yellowiCh- 
white  precipitation,  weighing  two  grains  after  drying. 
The  iron,  which  this  precipitate  contained,  was  re-diflblved 
in  moderately  ftrong  muriatic  acid,  poured  upon  it  in  the 
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cold ;  another  part  of  it  remained  undtflolved,  and  was  fe- 
parated  by  fUtration.  The  ferruginous  contents  of  this 
laft  yellowifli  iblution  were  again  thrown  down,  in  the 
form  of  brown,  flocculent  particles,  by  means  of  cauftic 
ammoniac; -after  which  they  were  collected  and  ignited 
4ipon  charcoaL  ,The  precipitate  appeared  then  in  black, 
fliining'  gr^s,  whic^. obeyed  the  magnet,  and  weighed 
i  grain. 


That  portion  which  vjrould  not  again  diflblve,  and  which 
ftiU  prefiwved^kf-  former-  yellowifli-white  hue,  I  likewiie 
heated  to  rednefs,  upon  a  piece  of  charcoal.  By  this 
management  cDacquibtd  a  £unt,  dark-brown  colour  at  the 
firft  moment  of  ignition : — a  phenomenon  which  does  not 
ufuallytake  place,  except  in  the  white  oxyd  of  manganefe. 
This  portion  weighed  |  of  a  grain. 

c)  Upon  the  pulverized  jargon,  after  treatment  tvith 
acids,  and  adding  the  above-mentioned  refiduum  of  |  of  a 

.  grain  (^),  I  poured  two  ounces  and  a  half  of  a  cauftic  lye, 
in  which  the  (aline  part  made  half  the  weight.  The  whole 
was  then  infpiilated  in  a  filver^  crucible  to  drynefs,  and  mo* 
derately  ignited  for  two  hours ;  by  which  treatment  the 
mais  preferved  a  pap-like  confiftence.  When  refrigerated, 
I  foftenedthe  indurated,  grey-white  mafs  with  water.  The 
powder  of  the  ftone,  thus  feparated  from  the  alkaline  lye, 
when  walhed  and  dried  in  a  low-heat,  now  refembled 
elutriated  chalk,  and  weighed  128  grains. 

d)  I  then  faturated  the  clear  alkaline  lixivium  {c)  with 
fulphuric  acid.  By  this  it  was  not  rendered  turbid;  but 
only  after  it  had  been  evaporated  to  drynefs,  and  the  faline 
mafs  again  foftened  with  water,  there  2pftzvcd /iliceons^ 
tm-tby  amounting  to  three  grains  after  ignition. 

e)  The 
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t)  The  «bo\re  jargonic  powder  {c)y  being  now  prepared 
for  foiutioivin  acids,  I  firft  aiFa(ed  upon  it  eight  times  its 
weight  of  water;  and  upon  this  mixtinre^  which  had  a(^ 
fiuned  a  milky  appearance,  I  poured  a  fitfficienC  <iuantit]r  of 
dilute  fulphuric  acid.  In  ^is  menftruum,  afifled  by  he^ 
the  whole  of  the  powdbr  (a  few  iaspurities«jDoqited),  dtfi. 
iblved  into  a  limpid,  colourlefs  liquor.  After  cooling,* 
there  fettled  around  the  fides  and  bottom  of  the  glaft-veflel 
an  irregular  cruft,  confiding  of  white  cryftaliine  grains  ; 
which  again  diflblved  upon  affuling  more  water  of  a  warm 
temperature.  This  being  done,  the  coIourkfi^iilulicHi  was 
evaporated  with  a  low  heat*  .At  the  beginning  of  the  pro^ 
ceft  it  remained  clear,  but  afcerwafds  it  coagulated  into 
in  uniform,  pellucid  jelly. 

f)  When  this  gelatinous  coagulum  had  again  been  di« 
gefted  with  a  large  quantity  of  water,  it  diiToived  into  the 
form  of  tran^Kirent,  vifcid  grains;  which,  colleded  on  the 
filter,  and  deficcated,  refeinbled  giafly  fand.  Theie  being 
expofed  to  a  red  heat,  with  four  parts  of  mild  vegetable  aU 
kali,  and  the  mafs  re-diflblved  in  water,  left  behind 
3  grains  of  earth*  Sulphuric  acid  precipitated  t\itjilici$u$ 
iorthj  which  was  difiTolved  in  the  alkaline  folution,  in  its 
ufual  flimy  form.  Its  quantity  amounted,  after  ignition,  to 
24  grains. 

g)  After  thofe  three  grains  of  earth  (/*),  had  been  te* 
diflblved  in  fulphuric  acid,  and,  along  with  their  fcdvent^ 
added  to  the  remainder  of  the  foregoing  folutibn,  I  preci- 
pitated ihejargoni:  earth  contained  in  that  fluid,  by  means 
of  a  boiling  lye  of  carbonated  pot»afli.  The  precipitated 
earth,  edulcorated  and  dried  in  the  air,  was  of  a  moderately 
loofe  cohefion,  of  a  white  cdour,  a  little  inclining  t9  that  of 
flefli}  and  weighed  12a  grains.    One  fourth  part  of  ^, 
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when  Ignited,  amounted  to  lyf  grains ;  which  gives  69  for 
the  whole. 

Therefore,  the  conftituent  parts  of  Ht^  jargous^ualybi^ 
are,  iff  nu  buudred^^ 

Jargomc  earth    •     .     .    ^)     .     •     •     •       69^ 
SiUx    «.«••«     4^     ••    3 

/)    .    •  H 

■\ 

FrtrnvMcbftiHraStd  a) 
Oxjdofirtm  .     .     .     .    b) 


»7 
1 

26{     . 

26,5« 

•        •        • 

0,50 

Lofs 

96 

100 


I  (hall  (kfther  mention  fome  of  mjr  other  analytical  pro- 
cefles,  repeated  on  that  fiibjed  under  circumftances  fome- 
what  diveriified,  and  alfo  the  obfervations  which  have 
cxxurred  to  me  concerning  the  chemical  habitudes,  or  re- 
lations of  jargonic  earth. 

a)  fiodi  ttie  accurate  difcovery  of  the  proportion  of  the 
filiceous  earth,  and  its  thorough  Reparation  from  the  earth  of. 
jargon,  are  rendered  highly  difficult  by  their  intimate  union,  ^ 
ss  well  as  by  their  reciprocal  folutipn  of  each  other.     This 
cad  I  have  attained^  in  the  fureft  way,  by  the  me/thod  j^ft. 

now 
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now  defcribed  :  and  for  this  reafon  I  recommend  this  as  the 
beft  among  feveral  that  I  have  attempted.  However^ 
there  feems  to  obtain  fomc  little  difference  in  the  proporr 
tioh  of  the  (iliceous  earth,  depending  on  the  nature  of  the 
feveral  yarieties  of  the  jargon  j  which  is  like  wife  mad& 
•  probable  by  the  fmall  differences  in  the  fpccific  wcfight  of 
various  fpeqimens  of  this  ftonc. 

b)  If,  Aip9n  the  ihafs  obtained  by  foftening  the  jargon  ' 
^ith  water,  after  its  ignition  with  cauffic '  alkali,  muriatic 
or  fulphuric  acid  be  immediately  poured,  to  a  flight. degree 

^of  fuper-faturation».tlic  whole  is  dircdiy  difTolvcd,  clearly, 
and  .without  refidye*  The  earth  precipitated  by  means  of 
alkali  from  this  folution>  hardens,  during  deficcation  in 
warmth,  into  tranfparent,  vitreoqs,  heavy,  folid,  and  brittle 
lumps;  which,  in  the  moment  they  are  removed  from  the 
heat.  Ay  into  fnnll  pieces,  with  vehemence  and  noife  % 
fomcLof  which,  if  not  inclofed  in  pap^r,  are  often  thrown  to 
a  great  diftance.  The  higher  the  temperature  m  which  the 
earth  has  been  dried,  the  greater  is  the  reiidue  left  behind 
undiflblved,  when  again  conveyed  into  acid  menftrua,  for 
folution. 

c)  It  decs  not  feem  that  the  boiling  of  rough,  pulverized 
jargon,  in  acids,  is  fully  competent  to  extraS  completely 
their  proportion  of  iron.  If,  therefore,  the  prepared  earth 
of  jargon  be  again  diffblved  in  an  acid,  and  combined  with 
pmffiat  of  pot-aib,  the  ferruginous  remainder  will  appear  in 
the  form  of  a  precipitate,  fometimes  of  a  Pruflian-blue ;  at 
others,  of  a  bright  mountain-blue.  But  this  precipitate  is 
unable  to  indicate  the  true  quantity  of  iron  which  it  ex- 
hibits ;  for  itconfifts  not  only  of  a  fmall  portion  oX  oxyded 
iron,  but  alfo  of  a  much  greater  part  of  jargonic  earth, 
thrown  down  alpng  with  it,  which  afterwards  refifts  a  far- 
ther reparation.     It  is,  from  the  prefence  of  this  earth,' 
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iimted  with  the  precipitated  iron,  that  the  above  precipitate 
acquires  a  pale,  reddifh  colour  after  ignition,  and  is  hardly 
attra£ted  by  the  magnet. 

G>niequeiitly,  not  (b  much  with  the  view  of  afcertaining 
the  proportion  of  the  conftituent  parts,  as  to  produce  the 
jarginia  abfolutely  free  from  iron,  it  is  advifeable  to  re- 
diflblve  the  earth  firft  obtained,  ih  an  acid,  and  to  feparate 
that  fmall  remainder  of  iron  by  pruffiated  alkali.  The 
iron  being  thus  got  rid  of,  the  earth  of  circon,  now  per« 
£t€dj  pure,  ihoold  be  at  laft  precipitated  by  means  of  an  al« 
Jcali,  in  a  heat  of  ebullition. 

d)  To  obtain  the  circon-earth  in  a  ftate  of  eafy  folutlon 
in  acids,  it  isneceflary  that,  after  precipiutidn  and  wafliing, 
it  ihould  be  dried  in  a  gentle  heat  only.  Strongly  ignited 
earth  of  jargon  will  not  diflblve  in  acids,  unlefs  again  pre- 
vioufly  prepared  for  that  procefs  by  igniting  it  along  with 
cauitic  alkali. 

i)  When  the  jargonia  is  to  be  precipitated  from  acid 
Solutions,  by  means  of  carbonated  pot-afh,  the  point  of  fa- 
turation  ihould  not  be  exceeded;  fince,  otherWife,  in 
proportion  to  the  excefs  of  alkali  added,  it  will,  either  in 
part  or  wholly,  be  re-diflblved  in  the  fluid,  and  can  only 
then  be  made  to  re-appear  by  adding  frelh  acid  to  the  fuper- 
fiuous  alkali.  However,  this  earth  is  not  r^-diiTolved,  if 
the  precipitation  is  performed  bycauftic  vegetable  alkali, 
though  the  fluid  (hould  happen  to  be  fuper-faturated  with 
the  ialt. 

/)  Of  all  the  acid   folutions   of  jargonic  earth,    that 

.   which  is  prepared  with  muriatic  acid  has  the  greateft  tea- 

dency  to  cryfiallize.     If  committed  to  fpontaneous  evapo- 

rati<Mi,  themuriat  ofjarg9nia{koot%  into  very  flendcr,  acicu- 
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]ar  cryftals,  radiated  in  a  diverging  dire^on,  which  con« 
tinue  dry  on  expofure  to  air.  ' 

g)  The  jargonia  is  not  at  all  difpofed  to  vitrifa£bipn  j 
which  is  proved  by  the  following  experiment.  A  glafs 
feit,  compofed  of  '60  grains  of  jargonia,  and  40  grains  of 
mild  alkali  prepared  from  tartar,  w^  expofed,  in  a  craci** 
ble  made  of  clay,  to  an  intenfe  and  long  continued  lire. 
But  by  this  procefs  not  only  was  no  union  ^f  thefe  two 
fubftances  efFeAed,  but  they  even  entirely  fepaiiated.  The 
alkali  fixed  itfelf  on  the  fides  of  the  vefTel  in  indurated 
grains  j  and  in  the  middle  the  jargonic  earth  lay  by  itfelf^ 
in  the  form  of  a  coarfe,  harfh,  and  loofely  conglutinate4 
powder,  of  a  yellowifli-white  colour. 
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XIII. 
CHEMICAL  EXAMINATION 

OF 

HYACINTH. 


UN  giving  the  firft  infonnation  of  the  new  fimple  earth 
discovered  in  the  Jargon  of  Ceylon,  I  declared,  at  the  fame 
time,  my  eameft  dcfire  of  feeing  this  difcovery  farther  pui> 
fued,  and  confirmed  by  probatory  refearches  of  able  che- 
mifts*.  That  wifl),  however,  remained  un^fiUed,  with  the 
^ccycion  of  fome  few  experiments  made  by  Gmiiin.  It  ta 
probable  that  the  few  opportunities,  which  have  hitherto  oc« 
curred  of  obtaining  jargon  pebbles  in  a  fufficient  quantity, 
have  prevented  cbemifts  from  inftituting  a  particular  in- 
quiry into  their  nature^  They  will,  therefore,  it  is  hoped. 
Sad  pleaiure  in  bearing,  that  the  fame  earth  is  likewife  coa- 
tained  in  anodier  gem,  the  Hyacimtby  which  may  be  eaiil/ 
pbCained,  and  in  fu£cient  quantity;  This  information  wili^ 
perhaps,  caufe  furprize,  fince  the  analyfis  of  the  Hya^ctnth, 
publiflied  by  Torb.  Bergman^  appears  to  have  been  long 
iUure  confirmed  by  its  general  reception.  According  to 
this,  the  Hyacinth  is  fuppofed  to  conf^  of, 
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40  . 

.     SiUxy 
.     .     Limfj   and 

13    . 

,     .     Oxydofiron 

Therefore,  to  obviate  all  doabts  that  may  arifc  concern- 
ing the  corre&nefs  of  xof  prefent  analyfis,  I  declare  be- 
fore hand,  that  it  is  not  merely  the  reftilt  of  one  fingle  and 
fuperficial  decompofition  of  the  Hyacinth,  but  of  feveral 
analyfes  of  that  gem,  performed  at  different  intervals  of 
time,  and  in  every  refpeft  complete. 

The  native  country  of  the  Hyacinth,  which  was.  the  fub- 
je£l  of  the  following  experiments,  is  C^jr/^ii.— Whether 
thofe  fpecies  of  ftones,  which  in  European  countries,  in 
Bobemiay  Itafyf  and  France^  for  inftance,  are  indicated 
by  this  denomination,  are  true  Hyacinths,  I  have  not^ 
as  yet,  been  able  to  convince  myfelf  by  any  fatisladlory 
proof. 

-  I  have  found  the  fpecific  gravity  of  the  genuine  Hyacinth 
for  the  moft  part  to  agree  with  that  of  the  Jargon ;  that  is^ 
{according  to  its  varieties,  from  4,545  to  4,620. 

The  detail  of  the  experiments,  which,  with  fome  vari- 
ations, I  repeated  with  the  Hyacinth,  may  be  the  lefs  cir- 
cumftantial,  Ance,  in  eflential  points,  the  fame  holds  good 
with  refpe£l  to  this  gem,  as  what  I  have  ftated  in  the  fecond 
fedtion  of  the  preceding  eflay  to  belong  to  the  J^rgon^ 
its  analyfis  and  its  conftituent  parts. 

a)  One  hundred  grains  of  Hyacinth  received,  by  leviga^ 
tion  in  the  flint-mortar,  an  increafe  of  weight  of  f  grain  ) 
which  (hews  that  its  hardneis  is  not  materially  different 
from  that  of  the  jargon 
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.  b)  This  puIverixecT  hjracinth,  digefted  with  two  ounces 
^f  nitro-muriatic  acid,  yielded,  upon  faturating  the  folutioa 
with  pot-a(h,  a  light^^brown  precipitate,  c^  3f  giains,  whea 
dried.  Ammoniac,  added  to  it,  diflblved  nothing;  And  it 
remained  colourlefs.  After  the  precipitate  had  been  again 
feparated  from  the  volatile  alkali,  I  put  it  into  muriatic 
acid,  which  diflblved  its  ferruginous  contents,  leaving  a 
white  earth  behind,  which,  when  ignited,  weighed  i| 
grain.  The  portion  of  iron^  precipitated  by  cauftic  am- 
moniac from  the  mujriatic  folution,  weighed  ^  'grain,  when 
ignited,  and  became  black  and  refplendent.  I  fuicd  it 
with  a  neutral  phofphat,  upon  charcoal,  in  order  to  find 
wjietber  it  contained  manganefe  \  but  no  tra^e  of  it  was 
perceptible, 

^  r)  The  above  i\  grains  of  earth  C^j,  were  now  added 
again  to  the  hyacinth,  after  treatment  with  acids.  The 
fione  was .  then  fubje(9:ed  to  red-heat,  with  fix  times  its 
quantity  of  cauftic  alkali,  in  the  manner  explained  in  the 
t&ij  on  the  jargon  of  Ceylon  ;  the  ignited  mafs  was  again 
liquefied  with  water;  and  viie  earth  remaining  after  this 
procefs  weighed  123  grains,  when  collefled,  edulcorated, 
and  dried. 

d)  The  alkaline  lixivium  was  then  (aturated  with  mu« 
riatic  acid,  and  evaporated.  At  firft  it 'continued  clear  ^ 
but  towards  the  tniJUictom  earth  feparated,  the  quantity  of 
i^hich,  after  ignition,  amounted  to  6  grains. 

e)  Upon  thofe  123  grains,  previouily  well  wa(hed  with 
water,  I  poured  a  fufficient  quantity,  of  muriatic  acid ; 
which,  with  the  affiftance  of  heat,  dilE>lved  nearly  the 
whole,  a  trifling  refidue  excepted.^  This  muriatic  folutioa^ 
evaporated  in  a  mcklerate  beat  to  a  fixth  or  eighth  part, 
loft  its  fluidity,  and  formed  a  limpid  gelatinous  eoagulum. 
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It  was  then  covered  with  water,  and  cxpofed,  with  re- 
peated agitation )  to  a  digefting  heat.  By  this  management, 
ik^Jilicious  earth  feparated  in  (limy,  intumefced  grains,  and 
weighed,  after  ignition,  23I  grains. 

/)  The  folution,  thus  freed  from  its  filex,  was  now  fatu- 
rated  with  a  boiling  lye  of  mild  alkali  j  and  the  precipitate 
was  wafhed  and  dried  in  the  air.  This  laft  weighed  1 14 
'  girains,  proving,  upon  every  trial,  to  be  jargonic  earth.  A 
fourth  part  of  it,  heated  to  fednefs,  weighed  i6f  grains  % 
which  make  the  whole  amount  to  66  grains. 

g)  The  above  6  grains  (djy  with  the  2^1  grains  (e)  ia 
the  whole  29I  grains  of  filiceous  earth,  were  ignited  with 
a  quadruple  weight  of  vegetable  alkali.  When  this  mafs 
had  been  again  foftened  with  water,  it  left  a  refidue,  which 
I  extrafted  by  muriatic  acid.  From  this  muriatic  folution, 
aHb,  when  Saturated  with  pot-a(h,  jargonic  earth  fell  down, 
weighing  4  grains  after  ignition.  Hence,  fubtrafting 
thefe,  the  quantity  of  filiceous  earth  is  reduced  to  25^ 
grains. 


One  hundred  parts  of  hyacinth^  therefore,  have  given 

.    70 


Jargania    ../)..     667 

i)  .  .    A  ' 

Stieje       .     .     .    ^)     .     .      25 J 
Subtraa    .    #)     .     .        .| 

Oxyd  of  iron    .     *) 0,50 


95,50 
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What  I  haye  already  mentioned,  when  treating  of  the 
jargon  of  Ceylon,  both  with  refpedt  to  the  variation  in  the 
prc^ortion  of  the  (ilex,  and  the  fmall  quantity  of  iron  ftill 
remaining,  which  may  be  feparated  by  means  of  Pruffian 
alkali,  applies  likewife  to  the  hyacinth. 

Hence,  the  jargon  of  Ceylon,  and  the  hyacinth^  fhould,  in 
future,  be  ranked  in  the  feries  of  natural  bodies  as  iwQ 
.  Jpeciis  5  or,  if  it  be  preferred,  as  two  genera^  under  one  pe- 
culiar and  diftinA  order  offiones.  But  which  of  thefe  two 
is  entitled  to  preference,  in  giving  its  name  to  the  ge« 
nus  ? — The  jargon  has,  indeed,  already  obtained  that 
diftin^ion;  but  ought  it  ndt  to  be  transferred  to  thehya^ 
cinth,  being  a  gem  much  older,  longer  known,  and  more 
efteemedf — \i  fo,  the  denomination  hyacinth-earth  fhould 
then  be  adopted,  and  fubftitated  to  that  of  circ^nia^  or 
ymrgoma. 
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XIV. 
CHEMICAL  EXAMINATION 

OP    THI   SUPPOSED 

HUNGARIAN  RED  SHORL. 


1  HE  foffil,  found  at  B6inik  *^  in  Hungary^  and  called 
red  Sh'orlj  is  there  dug  up  from  a  bed  of  quarz,  ftratified 
with  fhiftofe  mica.  Its  colour  is  a  pale  brownifli-red.  Its 
figure  is  a  column  ftrongly  furrowed,  or  channelled,  length- 
ways, which,  in  my  fpecimens,  exhibits  a  re£hingular  paral- 
lelopipedon.  The  larger  fpecimens  which  I  poflfefs  are 
I  inch  thick;  but  thefe  fhorls  are  commonly  thinner,  and 
form  only  needle-fhaped  cry  (bis,  the  external  furfaces  of 
which  are  ftriated,  and,  as  well  as  thofe  of  the  fragments, 
ftrongly  fhining.  Their  crofs  fradure  is  foliated  ;  the 
longitudinal  fra£hire  of  a  medium  between  the  foliated  and 
uneven,  and  in  fome  parts  of  the  minute  conchoidal.  The 
fplinters  of  this  fof&l,  and  thin  edges,  are  tranfparent,  like 
the  light-red  filver-ore,  which,  in  general,  it  very  much 


*  B$rH  mentions  Rboniz  as  the  place  .where  it  is  found.    See 
his  Catalogue  Metb.  et  Rah.  de  la  CttlleH.  d.  F^l.  Toxn.  i.p.  t6g» 
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refembles  when  in  fragments.  It  breaks  into  fmall  acute- 
angular  pieces,  which,  however,  fhew  a  very*  great  hard- 
nefs  •n  trituration  ^  and  the  colour  of  the  powder  is  between 
the  orange  and  brick-red«  Its  fpecific  gravity  I  have 
£[>und  to  be  4,180. 

It  was  undoubtedly  the  oblong  form,  together  with  the 
ftriated,  fluted  furface  of  its  cryftals,  which  occafioned  this 
foffil  to  be  clafled  under  tUe  tribe  of  fhorl :  whereas  other 
mineratogifts  think  themfelves  entitled,  from  its  colour  and 
frafiure,  to  reckon  it  a  garnet. 

But  it  will  be  made  evident  by  the  refults  of  the  following 
analyfis,  that  this  mineral  body  belongs  neither  to  the 
one  nor  to  the  other  of  thofe  fpecies  of  ftones,  nor  at  all  to 
the  dafs  comprifing  the  genera  of  earths  ai^  ftohes.  On 
the  contrary,  it  will  appear  that  it  oonfift^  of  a  ficuUar^ 
diJKniiy  metalticfubftancc*. 


a)  I  expofed  a  piece  of  this  mineral,  in  a  crucible  made  of 
ctof^  to  the  heat  of  the  porcehin  furnace.  By  this  it  fuffered 
no  change  as  to  figure  and  luftre  ^  but  the  colour  pafTed  in- 
to a  deep  brown-red. 

b)  Another  fpecimen,  that  was  fubjeded  to  a^  porcelain 
heat  in  a  cbarcoaUcrucible<^  burft  into  angular  grains ;  while 


•  For  the  quantity  of  this  rather  fcarce  foflil,  requifitc  to  this 
aoalyiis,  I  am  indebted  to  the  klndneis  of  Cwm  Wiirben,  of 
Vienna. 
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its  colour  changed  to  a  faint  light-brown,  and  (barcely  znf 
of  its  original  luftre  remained. 

c)  When  fufed  with  an  alkaline  phofphat,  upon  char* 
coal,  before  the  blow-pipe,  no  folution  enfues.  The 
globule  acquires  a  pale  reddiih-grey,  and  turns  opake* 
A  gentle  prefTure  makes  it  fall  afunder,  in  the  form  of 
fand.  ^ 

d)  Melted  borat  of  foda  (borax)  diffolves  it,  uniting  with 
it  to  a  clear  Vitreous  bead  of  an  hyacinthine  red. 

If)  If  the  powder  of  this  foffil  be  fufed  in  the  filver  fpoon 
witl?  foda^  it  gradually  diflblves,  and  the  globule  becomes 
untranfparent,  and  of  a  reddifti  white  colour,  after  cooling. 


B, 


In  order  to  examine  the  agency  of  acids  on  this  mineral^ 
when  finely  pulverized,  I  infertcd  fevcral  portions  of  it  in 
four  feparate  phials,  and  poured  upon  one  fulpburic^  upon 
the  other  nitricy  upon  the  third  muriatic^  and  upon  the  laft 
nitro^muriatic  acid  j  fubjeding  them  all  to  long  digeftion  in 
a  ftrong  heat.  No  aSion  enfued  in  either ;  for  the  foffil 
was  .again  taken  out  of  «ach  acid  without  any  alteration. 


c 


Having  blended  one  hundred  graini  of  the  foffil,  finely 
levigated  with  four  times  its  weight  of  cauftic  pot-afli,  I 
cxpofed  it  to  a  red-heat  for  one  hour.  When  removed 
from  the  fire,  I  foftened  it  by  water,  fupcr-faturated  with 
muriatic  acid,  and  fubjedcd  it  to  digeftion.  There  fccmed 
I  but 
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but  little  of  it  difiblved,  and  the  undiflblved  part  hj  at 
the  bottom  of  the  veflel,  as  a  white,  tenacious,  and  heavy 
canh.  When  the  mixture  was  thrown  upon  the  filter, 
in  order  to  feparate  the  fluid,  it  pafled  through  the  pores 'of 
the  paper  in  the  form  of  milk.  For  this  reafon,  I  put  the 
whole  again  together  into  one  mafs,  diluting  it  with  a 
greater  quantity  of  water;  and  the  earth  having  fubfided 
after  2^  hours,  the  water  was  decanted,  and  the  fediment 
dried  in  a  warm  temperature.  By  this  management  it 
again  acquired  a  reddiih  colour. 

This  feemed  to  indicate  that  the  cohefion  of  this  lh5il' 
was  not  yet  perfedly  loofened.  I  therefore  ignited  it  once 
more  with  200  grains  of  the  cauftic  fait,  and  again  digefted, 
with  muriatic  acid,  the  mafs  previoufly  foftened.  Even  in 
this  cafe  the  mixture  refembled  milk,  and  continued' feveral 
dajrs  in  this  ftate,  without  becoming  clear.  I  diluted  it 
then  with  more  water,  and  made  it  boil :  upon  which  the 
eardi.feparated  in  detached,  flocculent  particles,  which  then 
admitted  of  being  CofleAed  on  tht  filter.  But  they  ad-> 
hered  to  it  very  firmly  and  clammily  i  which,  upon  exficca^ 
tion,  rendered  its  feparation  difficult. 

I  inftituted  fcveral  preliminary  experiments  with  that 
portion  which  could  be  coUeAed ;  by  which  I  learnt,  that, 
in  this  inftance,  I  was  engaged  with  a  peculiar  metallic 

9Xjd.  ^       ~ 


D. 


I  repeated  the  decompofition  of  the  foffil  with  fiidl  a 
^nation  of  the  procefs,  as  to  avoid  the  difficulty  in  fe« 
parating  and  coUeding  the  precipitate,  which  took  place 
hi  the  preceding  attempts. 
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Two  hundred  grains  of  the  foffil,  finely  pulverized,  and 
mingled  with  five  times  their,  quantity  of  carbonated  alkali, 
were  ignited  in  a  porcelain-pot.  The  mixture  entered  into 
a  thin  fufion  \  but  when  poured  out,  it  coagulated  to  a 
greyifhrwhite,  denfe  mafs  of  acicular  cry/lals,  at  the  upper 
furface,  and  of  a  fibrous  fra£lure.  This  I  triturated  and 
liquefied  in  boiling  water.  A  white  precipiute  foon  fub- 
fided,  from  which  the  fupenutant  liquor  wa^.  filtered  off, 
and  faturated  with  muriatic  acid.  By  this  management,  a 
white,  flimy  earth  fell  down,  that  weighed  eight  grains 
after  drying,  and  confifted  of  a  mixture  of  argillaceous  and 
fiUceous  earths. 

The  rcfiduum,  wafhed,  and  deficcated  in  a  gentle  heat, 
appeared  as  a  white  loofe  earth,  and  weighed  328  grains. 


E. 


This  white  earth  was  fubjeflcd  to  a  number  of  experi«s 
ments^  the  refults  of  which  were,  as  follows* 

I.  Iti  ^relations  to  acids » 

a)  It  foon  difTolved  in  dilute  fulphuric  acidy  and  afforded 
a  clear  folution,  which,  when  expofed  to  the  air,  evapo* 
rated,  leaving  a  white,  turbid,  pafte-like  fubftance  behind 
it. 

b)  Nitric  acid  likewife  formed  with  it  a  limpid  folution. 
By  fpontaneous  evaporation,  this  acquired  an  oily  confift- 
ence,  and  depofited  minute  tranfparent  cryflals,  the  prim!* 
tive  figure  of  which  was  an  oblong  rhomb,  and  Teemed  to 
diangeinto  an  hexahedral  plate,  or  table,  by  the  t{:uncatioii 
•fits  two  oppofite  acute  angular  ends. 
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c)  When  the  folution  of  this  earth  in  muriatic  acid  was 
left  to  evaporate  of  itfelf,  it  thickened  to  a  bright-yellow, 
clear,  gelatinoMS  fiibftance,  beneath  which  there  {hot  a 
quantity  of  very  fmall,  clear,  cryftalline  grains,  of  a  cubi- 
cal form. 

In  thefe  acid  folutions  there  remained  between  five  and 
fix  parts  of  Jiliceous  earth  in  the  hundred.  However,  a 
quantity  ^  filictous  earthy  to  appearance  ftill  more  condera- 
ble,  was  yet  left  behind,  in  combination  with  the  white  earth, 
and  entered  with  it  into  the  folutions.  It  is  by  this  circum* 
ftance  that  thefe  folutions  are  reduced  to  a  gelatinous  coagu- 
lum,  and  that  a  more  regular  cryftallltKation  is  impeded. 

2.  Ilelatims  rf  thefe  folutions  to  the  precipitating  mecSa. 

a)  Carhonat  ofpot*ajb  precipitates  the  diflblved  earth  in 
a  white,  light,  flocculent  form« 

h)  CauJUc  ammoniac  produces  the  fame  tStSt, 

c)  Pruffiat  pfpot-^ajh  affords  a  large  precipitate,  mixed  of 
grafe-green  and  brown. 

d)  TinSfure  ofgalls^  or  gallic  acidy  throws  down  a  brown- 
red  precipitate,  of  very  confiderable  bulk.  If  the  folution 
has  not  been  previpufly  diluted  with  much  water,  it  con- 
geals like  blood.  Alkalis  feparate  nothing  from  the  de- 
canted fluid.  The  precipiute,  when  colle&ed,  waibed, 
and  dried,  has  the  appearance  of  Kermi*s  mineral  (red  hU 
phuratedoxyd  of  antimony)^  When  I  expofcd  i?  grains  of 
this  powder  to  a  weak  heat,  upon  coals,  in  afmall  crucible,  it 
smmediately  glimmered,  and  turned  white.  After  this  de- 
gree of  ^itioR,  it  was  found  to  weigh  6  grains. 

/)  When 
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/)  When  combined  with  acid  of  arfeuic^  a  white  preci- 
pitate enfues. 

f)  The  fame  is  occafioned  by  phofphoric  acid. 

g)  Acid  of  tartar  produces  a  white  precipitate,  but  which 
foon  entirely  re-diflblves. 

b)  The  fame  takes  place  upon  the  addition  of  oxalic  acid* 

i)  A  (mzWJiick  of  tin  was  immerfed  in  a  piiial,  fall  of  a 
muriatic  folution  of  the  foflil,  and  provided  with  a  ftopper. 
After  fome  minutes  a  faint  rofe-colour  (hewed  itfelf  around 
the  ftick  of  tin,  paffing,  at  laft,  into  a  beautiful  amethyftine 
red. 

i)  Another  phia])'^capable  of  being  cloGed  with  a  ftopper^ 
was  filled  with  this  muriatic  folution,  but  diluted  with  (iic 
times  the  quantity  of  water  y  and  into  this  I  put  a  fmall 
ftick  of  zinc.  The  folution  at  Arft  changed  to  a  violet^ 
but  afterwards  to  a  deep  indigo-blue.  When  placed  in  a 
warm  temperature,  in  an  uncovered  difb^  the  iblutioo  gradu- 
ally loft  its  colour,  and  depofited  a  white,  bulky  precipitate  ; 
which,  when  feparated  by  filtration,  and  again  diftblved  in 
muriatic  acid,  retained  the  fame  properties  as  the  earth  did 
before  the  folution. 

I)  But  the  muriatic  folution,  when  combined  with 
Hahneman^s  acidulous  liquor^  impregnated  with  fulphureous 
gas  ♦,  remained  unaltered. 

Iff)  Hcjwtytr y  Beguiifs  fulpburet  af  ammoniac y  added  to 
that  mixture,  gave  it  a  dirty,  green  colour,  and  produced,  a 
blueifli-green  precipitate.     If  the  white  earth,  in  the  dry 


•  Hahneman's  JTin/ ?r«0/;  See  Cr/«V  Principles  of  Chemiftry^ 
Vol^ii.  page  253.  ao/^.— -Tranik  '   *  * 
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ftate^  be  covered  with  this  fluid,  it  is  immediately  tinged  of 
z  brownifli-green. 

3.   Habitudes  of  the  above-mentioned  earth  in  the  dry  way^ 

a)'  Fifty  grains  of  the  white  earth,  mentioned  above, 
when  ignited  in  a  crucible,  were  aft^ wards  found  to 
weigh  38  grains.  As  long  as  it  continued  warm,  it  ex*. 
hibited  the  yellow  colour  of  fulphur;  which,  however,  di£p 
appeared  upon  cooling.  This  earth,  after  ignition,  is  no 
longer  ailed  on  by  acid  menftrua. 

h)  But  if  the  earth  be  heateJ  to  rednefs  upon  charcoal, 
it  firft  becomes  reddifli,  and  then  of  a  flate^blue.  By  this 
treatment  it  alfo  fufes  into  an  ill-fliaped  globule,  which,  after 
refrigeration,  prefents  a  finely  radiated  furface.  However, 
this  melting  is  efFedled,  perhaps,  only  by  a  fmall  portion  of 
jilkali,  which  ftill  adheres  to  the  earth. 

:  c)  The  fame  earth,  when  fufed  upon  charcoal,  with  a 
neutral  phofphat  and  borax^  or  with  fodd^  in  the  fmall  fpoon, 
yields  the  fame  results  as  does  the  rough  foflil,  when  treated 
with  thcfe  fluxes.     (Av  c,  d.  e). 

d^.  This  whk^  earth,  alfo,  mixed  and  conveyed  with  a 
proper  ^namel-ftux^  upon  porcelain,  and  baked,  produced  a 
pure  ftraw^yellow  colour,  of  a  good  body.  This  colour 
was  likewife  obtained  by  the  raw  mineral. 

i)  At  l$ft  I  attempted  to  reduce  it  to  the  reguline  ftatc* 
For  this  purpofe  I  blended  60  grains  of  the.  white  earth. 
Ignited,  with  30  grains  of  ^nXvenzei  colophony  {tht  refidue 
^er  the  diftillation  of  the  etherial  oil  frohi  turpentine), 
andcaufed  this  laft  to  bum  away  by  means  of  a  gentle 
fire.  No  fi^oner  had  the  flame  ceafed,  than  the  earth  ap- 
peared 
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peared  again  as  white  as  before.  It  was  next  divided  into 
two  parts.  The  one  half  of  it  was  mingled  with  2a 
grams  of  pulverized  white  glafs  and  lo  grains  of  calcined 
borax,  a^d  inclofed  together  in  a  crucible  made  of  charcoal. 
The  other  half  was  introduced— alone— into  the  cavity  of 
the  charcoal-crucible,  coveredonly  withamixture  of  gla&and 
borax.  Both  crucibles,  well  fecured,  were  then  put  into 
the  porcelain-furnace ;  and  both  afforded  the  fame  produd  i 
which  confifted  of  an  irregularly  fufed  flag,  or  tcoria, 
brownifli  at  top,  light-blueifli-green  below,  and  of  a  finely 
porofe  fradlure,  with  fome  detached  large  air-holes,  the 
interior  fides  of  which  leemed  to  be  confufedly  flriated. 

This  foflil,  therefore,  belongs  to  thofe^  metallic  fuhfiancts 
which  appear  to  be  incapable  of  l)eing  exhibited  in  the  flate 
of  a  fufed  metallic  bead. 


F. 


The  fum  of  thefe  refultt  furnifbes  feveral  arguments, 
upon  the  flrength  of  which  I  do  not  fcruple  to  conflder  the 
redjBorly  as  it  has  been  hitherto  called,  of  Boinik  in  Hun^ 
laryj  as  a  natural  metallic  oxyd.  The  phenomena,  upon 
which  I  ground  my  conclufion,  are :  That  the  white  eaith, 
fubjeded  to  ignition,  becomes  yellow,  reddifh,  and,  in  cdn- 
izBt  with  charcoal,  blueifh  \  that  it  produces  a  yellow 
enamel  colour ;  that  it  is  precipitated  from  its  folution^  in 
acids,  by  Pruffian  alkali,  gallic  acid,  and  alkaline  fulphuret ; 
tha^,  when  treated  in  the  humid  way  with  tin  and  zinc,  it  is 
recovered  in  dark  flakes,  the  folution  then  acquiring  a  red 
and  blue  colour ;  and,  laffly,  that  it  fhews  a  very  ftrong 
tendency  to  combine  with  oxygen.  It  is  on  account  of 
this  laft  property,  that  the  crude  foffil,  as  being  fully  fatu* 

rated 
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rated  with  that  acidifying  principle,  it  infetuble  in  tdds^ 
and  is  reodered  capable  of  folution  otdj  when,  by  ignitioa 
with  an  alkali,  it  is  deprived  of  a  part  of  tts  oxygen*  For  thk 
rcalbn,  likewifei  when  I  ignited  the. rough  foffii,  in  a  fufc- 
fequent  analytical  experineaty  with  only  two  para  (^  vo* 
getable  alkali,  the  earth  obtained  did  not  prore  fo  white  aad 
loofe  as  that  fufed  with  fire  or  fix  parts.  It  aUb  difibhnd 
but  imperCedly,  in  muriatic  acid,  and  not  at  all  in  die  fti^ 
phuric  and  nitric. 

To  tbefe  iaAs  muft  be  added  the  pbenooaenoo,  that  the 
muriatic  folution  of  that  fuh&anco  became  changed^  into  a 
blue  tincture  by  zinc ;  but  when  decanted,  and  expofed  to 
open  air,  in  a  warm  place,  it  again  loft  its  colour,  by 
imbibing  oxygen,  and  depoflted  a  white  earth* 

Another  phenomenon,  probably  the  coniequence  of  fca- 
per-faturation  with  oxygen,  took  place  when  I  endeavoured 
to  promote  the  cryftallization  of  a  complete  muriatic  Tolui- 
tion,  by  evaporating  it  in  a  fand-bath.  This  was,  that  the 
liquor,  which  had  before  been  perfedly  dear,  acquired  a 
turbtdnefs  and  refemblance  to  milk,  by  the  heat :  nor  could 
it  any  more  be  rendered  a  limpid  folution  by  the  freflh  ad- 
ditidn  of  acid. 

It  is  fufficiently  fliewn,  by  fevcral  of  Its  properties,  that 
this  merillic  fubftance  does  not  belong  to  any  of  thofe  at 
prefent  known,  but  rather  deferves  to  be  reputed  a  new, 
peculiar  genus  of  metals.  Among  thefe,  the  copious 
hrown^red precipitate^  produced  by  the  gallic  acid,  Airnifhes 
an  eafy  teft  and  fpecific  means  of  diftinguilhing  it  from 
other  metals. 

We  are  yet  to  give  this  new  metallic  fubftance  an  ap- 
propriate name. 

F  Wh«i 
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Whenever  no  name  can  be  found  for  a  new  foflil  which 
indicates  its  peculiar  and  chara£lcriftic  properties  fin  which 
iituation  I  find  noyfelf  at  prefent),  I  think  it  heft  to  choofe 
fuch  a  denomination  as  means  nothing  of  itfelf,  and  thus 
ca,n  give  no  rife  to  any  erroneous  ideas.  In  confequence  of 
this,  as  I  did  in  the  cafe  of  the  Uranium,  I  ihall  borrow  the 
name  for  this  metallic  fubftance  from  mythology,  and  in 
particular  from  the  Titans,  the  firft  fons  of  the  earth.  I 
therefore  call  this  new  metallic  genus  TITANIUM* ;  of 
which  this  Titanium,  mineralized  l^y  oxygen,  or  oxyd  of 
Titaniunty  is,  indeed  the  firjf,  but  perhaps  not  the  only/piciesy 
as  is  made  probable  by  the  following  eflay. 


•  The  metal  called  Menacbanhe,  by  Ki^'wan,  Mineralogy,  vol. 
II.  part  iv.  chap.  21,  is  the  fame,  or  analogous  to  Klaproth't 
Titanium.  Stt  Gren*sJ*rinciples  of  MoeUrn  Chemiftiy^  1800.  Lend* 
$T0.  vol.  ii.  pag€  4a5.-r-Tranll. 
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XV. 
CHEMICAL  EXAMINATION 

OP 

A  NEJf^  FOSSIL,  from  th^  DiSria  ofPafau. 


Among  the  various  and  hitherto  unknown  cryftal- 
lizaiions  of  fome  foffils,  which  profeffor  Hunger  has  dis- 
covered in  the  bifliopric  of  PaiTau,  and  whofe  external 
charaders  he  has  defcribcd^,  there  is  one  particularly  re- 
markable, as  even  its  conflituent  parts  are  not  yet  known. 

The  cryftals  of  that  foffil  arc  fmall  quadrangular  rhom- 
bic columns,  of  a  reddifh,  greyiih,  and  blackilh-brown 
colour.  Their  fizc  varies  from  ^^  to  \  of  an  inch.  Their 
lateral  Hicets  are  joined  alternately,  under  angles  from  135 
o  45  degrees.  Both  their  ends  form  very  (harp  angles  ^ 
and  the  inclining  fides  iflue  from  the  obtufe  lateral  edge. 
Their  furface  is  fmooth  and  refplcndent.  Their  crofs- 
fradure  is  dim,  but  their  longitudinal  fra£ture  exhibits  a 
middling  luftre.  The  fmalleft  cryftals  of  that  mineral,  and 
fometimes  its  edges,  are  tranfparent  ;  but  it  is  often  totally 


•  Bf$bacbtungen   und  Entdeckungen  aus  der  Naturkunde,    $XtT. 
Band,  atet  St.  Berlin,  1794. 
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opake.  Though  its  cryftals  arc  brittle,  and  eafiljr  friable, 
yet  they  ihew  a  confiderable  hardnefs  when  grinding,  and 
then  afford  a  whitifh-grey  powder. 

It  is  met  with  in  feveral  places  in  the  neighbourhood  of 
PaJJaUy  and  alfo,  though  feldom,  in  the  Inreuiertely  in  Ba- 
varia. Thofe  cryftals  almoft  always  occur  difperfed  in  a 
fpecies  of  coarfely-grained  ftony  matter,  the  predominant 
part  of  which  confifts  of  a  greyifti,  or  greenifh-white  fcl- 
fpar,  mingled  with  hornblende,  quarz,  mica,  femi-indurated 
fteatites,  of  which  fometimes  all  together  are  united  with 
it  J  and,  at  other  times,  only  one  or  two*. 

A. 

0)  Ttc  fpecific  gravity  of  this  foffil  is  3,510. 

b)  Its  cryftals,  when  ignited  upon  charcoal,  before  the 
blow-pipe,  fuffered  no  remarkable  change,  except  that  here 
and  there  very  minute  bubbles  were  produced  on  their  fur- 
face. 

c)  Expofed  in  a  crucible  made  of  clay^  to  the  moft  intenfe 
heat  of  the  porcelain  furnace,  they  likewife  continued  with- 
out farther  alteration  j  but  in  the  charc9al  crucible  they 
concreted  into  a  fcoria,  hal^fufed,  black,  opake^  fomewhat 
porous,  and  of  a  moderate  luftre. 

d)  On  being  treated  in  the  humid  way  with  muriatic 
acid,  and  repeatedly  digefted  with  it,  one  third  part  of  their 

^ , .# 

•  Profeflbr  Hunger  had  the  kindnefs  to  fend  mc  forae  of  his 
crytkls,  vrhich  had  been  collected  with  great  trouble,  in  quantity 
fufficient  for  inycftigating  the  conilituent  parts  of  this  mineral. 

weight 
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weight  was  diflblved.  This  folution  had  a  ftraw-yellow 
colour^  and  the  addition  of  cauftic  ammoniac,  in  excefs^ 
afforded  a  precipitate,  whofe  appearance  and  confiftence.re* 
fembled  pafte  made  offtarch;  but  ^vhich,  when  dried  and 
ground,  exhibited  a  loofe,  yellowilh  powtjer.  The;  re- 
maining fluid  contained,  alio,  fome  calcareous  earthy  which 
]  pr^ctpttated  from  it  b}r<xirbonat^of  foda. 

What  remained,  after  the  extr^ftion  by  means  of  the 
tcid,  1.6Ai]tGbA  ta  ignition,  together  with  four  timesMts 
weight  of  mild  alkali,  prepared  from  tartar.  It  wa^  next 
£murated  to  cxcefs,  an4  digefted  with  muriatic  acid,  ao^ 
fikered.  SHktous  earib  Was  then  left  behind  on  the  paper*. 
Cauftic  smmomac  threw  down  from  this  folotion  a  preqi^ 
pitate  perfectly  refemUiiig  the  foregoing  ^  to  wjiich,  i|iere« 
fore,  it  was  added. 

The  external  appearance. of  this  precipitate  led  me  to 
fufpe£t  in  it  the  prefence  of  aluminous  earth,  impregnated 
with  iron.  Howev^er,  it  was  not  found  to  be  fo  upon ^« 
ther  examination :  for,  after  I  had  agaiA  diiTolved  it  in 
muriatic  acid,  and  once  more  precipitated  it  from  this  laft 
folution,  the  cauftic  alkaline  lye,,  with  which  the  precipi- 
tate was  digefted  after  edtikoration  (while  yet  in  a  pulpj 
ftate),  woiild  diflblve  only  a  very  trifling  portion  of  it. 

I  then  firibd,  with  glafs  of  borax,  a  fmall  portion  of  the 

precipitate,  again  wafhed  and  dried ;  and  obtained  a  fmall 

topa^-yellow  glafs-globule.     Another  portion,  fufed  with 

^phofphoric  fait,  produced  one  vof  a  pale  amethyftinc  coh 

lour. 

Again  5  another  fmall  portion  of  it,  which  was^flfolve^ 
in  dilute  fulpburic  acid,  ibewed  no  fiinfible  tafte  of  alum, 
and  dried  to  a  whitifli  mafc,  without  footing  into  cryftals. 

p  3  The 
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The  remainder  of  that  precipitate  I  rc-diflblved  in  ma- 
riatic  acid,  aitd  treated  the  folution  with  the  following 
teds,  or  re-agents. 

Trujjian  Mali  produced  a  dark-green  precipitate. 

Gallic  acid  aiForded  a  precipitate  of  a  lively  brpwn^red 
colour,  but  paffing  into  a  pale  yellow-red,  as  it  cooled. 

A  little  ftick  of  zinc  was  immerfed  into  that  pan  of  the 
iblution  which  yet  remained ;  and  a  fubtle  greentfli-blacfc 
dime  was  obferved  fettling  around  it,  at  the  fame  time  that 
^e  folution  itfelf  aflumed  the  colour  of  amethyft.  The 
fluid  again  loft  that  colour  after  fome  days,  and  white,  floe- 
culent  particles,  mingled  with  the  flime,  fell  down. 


B. 

Guided  by  thefe  previous  obfervations,  I  .proceeded  to  the 
following  new  experiment. 

a)  One  hundred  grains ^  finely  ground,  were  fubjefted,  for 
•ne  hour,  to  ignition,  with  a  quadruple  weight  of-cauftic 
alkalr.  The  mafs,  foftened  by  water,  yielded  a  weak  grafs-- 
green  folution ;  but  this  colour  difappeared  again,  as  foon  as 
more  water  was  added  a-fre(h.  Upon  digefting  it  with 
muriatic  acid,  added  to  excefs,  and  fubfequent  fUtration, 
filiceous  earth  was  left  behind,  which,  when  ignited, 
amounted  to  12  grains. 

b)  The  diflblved  part  was  next  precipitated,  by  means 
of  carbonated  pot-a(h. .  Upon  the  dried  precipitate,  I  added 
a  new  portion  of  muriatic  acid,  and  a  notable  fmell  of 
oxygenated  muriatic  acid  gat  waa  emitted*    During  the 

di- 
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digeftion,  there  -again  feparated  fome  JUiuous  iorth^  the 
quantity  of  which,  after  ignition,  amounted  to  23  grains. 

.  c)  At  this  time,  I  combined  the  folution  with  cauftic  am ; 
moniac.  The  yellowifh-white  precipitate,  obtained  thencr 
by,  weighed  62  grains,  upon  deficcation.  Ont  fourth  part 
of  it,  heated  to  rednefs,  was  found  to  weigh  8;^  grains  s 
whence  its^whoje  quantity  makes  33  graips. 

d)  To  the  remaining  fluid,  mihi  vegetable  alkali  has 
been  added,  at  a  boiling  heait.  It  thereby  yielded  eaicawus 
earthy  to  the  amount  of  33  grains,  when  ignited. 


c 

Having,  in  this  manner,  discovered  the  proportion  of  the 
conftituent  parts,  I  next  examined,  a  fecond  time,  the  pre- 
cipitate obtained  (B.  c). 

a)  When  ignited  alone  upon  charcoal,  it  turned  brown- 
i(h-yellow,  and,  at  lafi,  blackiih. 

b)  By  fufing  it  with  boraxy  a  tranfparent  globule  of  an 
hyacinthine  colour  was  produced. 

c)  Phofphoric  fait  did  not  dilTolve  it,  but  only  divided 
it  minutely.  If  any  trace  of  manganefe  had  remained  in 
this  precipitate,  it  would  have  manifefted  itfelf  by  a  faint 
amethyft-colour,  with  which  it  tinges  phofphoric  glafs. 

i)  The  portion  diflblved  in  acids  was  thrown  down  by 
tinffuriy  9r  acid  ofgallsy  of  a  lively,  brown-red  hue. 

p  4  i)  Pruf 
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V)  Prufiat  off^t-n^  aflTdrdcd  with  it  a  grron  precipitate^ 
inclining  to  brown,  and  thereby  rffembling  fap-green* 
Thisy  however,  when  dried,  appeared  again  with  its  original 
gr^tn  colour;  The  liquor,  feparated  from  it  by  filtration^ 
was  not  altered  byre-ageota. 

f)  The  addition  of  fulpburtt  $/  (tmmdmdc,  prepared  after 
Beguin^s  mannea,  produced  a  fiocculent  prc^pitate,  «f  ^ 
dark  muddy-green. 

'    g)  Phafphmrit  acidy  as  well  as 

b)  The  acid  ofarfenic^  produced  a  white  precipitate.  ' 

i)  Laftly,  this  precipitate,  when  combined  with  a  proper 
quantity  of  enamel-flux  (glafs-pafie)^  and  thus  laid  upon 
porcelain,  and  fufed,  gave  to  its  fur£u:e  a  yillnu  colour, 
verging  to  brown.  ^ 

Therefore,  Cnce  thefc  refults  not  only  indicate,  in  an 
unqueftionable  manner,  the  metallic  nature  of  this  con- 
ftituent  part,  but,  moreover,  fmce  its  habitudes,  upon  the 
whole, very  much  correfpond  with  thofeofthe  Titanium  (the 
new  metallic  fubflance  treated  of  in  the  lafl  ^ilay) ;  and, 
finally,  fmce  the  trifling  varieties  in  the  various  pheno- 
mena feem  tQ  originate  merely  from  accidental  circum- 
flances,  I  do  not  hefitate  to  reckon  this  conflituent  part  as 
an  oxyd  of^  Titanium. 

And,  in  order  that  this  foffil  itfelf  may  be  diftinguifh^ 
by  a  particular  i\ame,  as  a  dljtin£f  fpecitfj  the  denomination 
Titanitc^  derivatcd  from  the  above  ucw  metallic  fubftance, 
does  not  feem  to  be  altogether  improper.  Its  conflituent 
paiTts  have  been  found  to  exift  in  it  in  the  following  pro- 
portions : 

5h 
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Lime     ....      d)      .     , 
Oxyd  of  Titanium      c)      .     . 
Mangarufty  a  flight  trace. 

Pqfau. 

•  .     35 

•  .    33 

•  •    33 

^^7 


roi 


Now,  what  place  ought  to  be  affigned,  in  the  mineralo- 
gical  fyftem,  to  this  new.fofHl?  Since  mineralogifts  are 
not 'yet  agreed  as  to  the  principles,  according  to  which  t^ 
fyftem  of  mineralogy  fhould  be  arranged,  thofe  who  direiS 
their  principal  regard  to  the  y^fr//fr<7/ conftituent  part,  will 
readily  clafs  the  Titaniu  a$  a  fecond  fpecies  of  the  Titanium 
genus.  Such,  on  the  contrary,  as  infift  more  ftriftiy  on  the 
predominant  part,  with  regard  to  quantity,  will,  perhaps, 
ilecide  for  its  infertion  under  the  hcsid  Jilicecus  genus. 
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XVI. 
EXAMINATION 

•P    TBI    SUPPOSED 

MOLYBDENOUS  SILVER. 

XX  FEW  years  ago  a  metallic  foffil.w^is  met  with  at 
.Diut/ch-Pilfiny  in  the  Comitaius  Hontenfis^  in  .Hungary y 
vrhic;h  by  Born  has  been  introduced  as  a  new  fpecies  of  fiU 
,Tex-ores.-^He  gives  the  following  defcription  of  it*. 

ARGENT  MOLYBDIQUE. 

Silver  combined  with  fulphurated  Molybdena. 

**  This  combination  or  alloy  of  Jilver  with,  fulfhuraud 
**  molybdena  has  been  tiil  now  unknown.  It  is  no  when 
^^  foundy  except  at  Deutfch-Pilfen  in  Hungary,  where  it 
*'  tvas  met  with  in  infulated  kidney ^form  nodules  (rognons)« 
**  from  one  to  two  inches  in  thicknefs^  enveloped  in  a  commom 
^  ^^^y  ^^^y*  Thefe  nodules  feparate  in  pretty  large  and 
**  Jbining  laminas^  that  admit  of  a  new  divifion  into  fmaller 
«  lamellaSf  peife£fly  refembing  fulphurated  molybdena^  and 
^^  flaining  the  paper  with  grey  traces.  By  cupelling .  this 
**  fulphurated  molybdena^  there  are  obtained  23  marcs  of  fiU 
"  ver  [li/^  oz,)j  from  one  centner,** 

As,  from  the  peculiar  fcarcity  of  this  mineral,  few  chc- 
mifts  only  may  have  opportunity  df  examining  it,  I  und6r-  . 
took  this  talk  the  more  readily :  and  I  found  by  thefe  re- 
fctrches,  that  it  contains  neither  Jilvery  nor  molybdena^  and 
that  it  confifts  of  bifmuthy  mineralized  by  fulpbur^. 


•  See  his  Catahgue  de  la  Colledion  des  F^les  de  MIU  de  . 
Tom.  II.  p.  4'9. 
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A. 

a)  If  this  ore  be  tried  per  ft  upon  charcoal,  with  the  af- 
iiftance  of  the  blow-pipe,  it  runs  into  a  globule,  as  foon  as 
it  comes  in  contafl:  with  the  point  of  the  flame.     That 
globule  may  be  gradually  blown  o(F  by  means 
lows,  in  which  cafe  it  gives  out  a  metallic  vapo 
part  fettles  on  the  coal,  of  a  yellow  colour.     I 
or  a  neutral   phofphat,    be    added,    it  feparati 
melting  faline  pearl,  and  leaves  the  latter  C( 
hindjt.  .  ' 

2)  Twenty-five  docimaftic  pounds  of  this  ore  f  fubje£ied 
to  cupellation  under  the  muffle,  with  four  times  their 
weight  of  lead,  left  behind  them  a  globule  of  filver,  only 
vilibJe  by  the  microfcope ;  but  this,  undoubtedly,  muft  have 
been  furnilhed  by  the  lead. 

B, 

a)  Upon  fifiy  grains  of  the  triturated  ore  I  poured  mo- 
derately ftrong  nitric  acid.  It  was  immediately  attacked 
and  difiblved  by  it,  with  extrication  of  red  vapours ;  and 
the  refiduum  confifled  of  2\  grains  of  fulphur. 


♦  That  I  may  not  be  fufpe6led  of  having  beftowcd  my  labour 
not  upon  the  genuine  argent  molj^kdique  of  Borriy  I  here  declare, 
that  the  fpecimen  which  I  examined  was  a  fragment  of  the  very 
individual  piece,  of  which  Born  has  defcribe4  the  above  external 
charaders. 

t  About  344  drachms  Troj-nveight,  The  German  docimaftic 
centner,  ^r  one  drachm,  is  equal  to  71  French  grains  of  the  former 
fold  de  marCf  which  correfpond  to  59,0677  E'nglijb  grains  Troy. 
Trajifl. 
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b)  I  afterwards  diluted  the  folution  with  a  large  quanti* 
ty  of  water ;  upon  which  the  mixture  inftantaneoufly  af- 
fumed  the  appearance  of  milk,  and  depofited  a  fine,  white, 
and  heavy  precipitate,  confifting  of  pure  oxyd  of  bifmutb, 

c)  The  fluid  feparated  by  filtration  was  mixed  with  mu- 
riat  of  foda.  It  continuecl  at  firft  perfectly  clear,  but  gra- 
dually it  was  rendered  fomewhat  milky  -,  and  at  the  bottom 
there  coUeded  a  fubtle,  ponderous  precipitate,  the  dazzling 
whitenefs  of  which  fuflired  not  the  leaft  change  by  the 
day*s  light,  and  was  likew^fe  merely  oxyd  of  bifmuth.  Had, 
there  exifted  in  it  any  trace  of  muriated  filver,  however 
Imall,  it  would  have  difcovered  itfelf  by  tarnilhing  the 
white  colour  of  that  precipitite,  on  expofure  to  the  light  of 
the  day. 

Confequently,  one  hundred  parts  of  this  ore  contain : 

Bifmuth 95 

Sulphur 5 


100 


From  this  fmall  proportion  of  fulphur,  it  feems  .that  the 
bifmuth  is  but  imperfedly  mineralized;  hence  that  ore 
nearly  approaches  to  native  bifmuth.  And  probably  on 
this  circumftance  depend  its  whiter  colour,  and  brighter 
luftre,  which  fo  much  refembles  that  of  filver  recently  po- 
Jifhed  \  and  by  which  it  is  diftinguifhed,  in  external  cha« 
raster,  from  the  fulphurated  bifmuth  of  RiddarhyttoHy  in 
IVeJlmanlandy  which  is  more  of  a  Icad-grcy  colour* 


XVII. 
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XVIL 
EXAMINATION 

OF  THB 

NATIVE  ALUMINOUS  EARTH 
FROM  SCHEMNITZ. 

In  the  pit  called  StipbanUScbacbty  at  SchemnitZj  in  Hun- 
garjy  an  earth  was  ktely  dug  up,  which  is  there  reckoned 
10  be  aluminous  earth,  naturally  quite  pure  and  free  from 
filex.  It  is  is  white  as  fnow,  light,  crumbling,  veiy  fri* 
able ;  it  ftains  but  moderately,  and  adheres  to  the  tongue*. 

I  put  this  earth  to  the  trial  in  the  following  manner : 

a)  One  hundred  grains  of  it  were  expofed  to  a  ftrong 
red  heat  for  one  hour  in  a  covered  crucible.  After  refrige- 
ration, I  obferved  in  it  a  lofs  of  weight  of  42  grains; 
which,  it  is  obvious,  was  only  the  weight  of  the  particles 
of  water  driven  out  by  the  fire.  No  alteration  was  effeftcd 
by  this  in  the  exterior  appearance  of  the  earth  \  except  that 
the  pieces  were  made  a  little  rifty,  and  diminiihed  in  fize. 

h)  Aqother  bundrtd  grains  of  this  earth  were  gradually 
conveyed  into  dilute  fulpburic  acid.  They  difiblved  in  it 
without  effervefcence,  yet  accompanied  by  an  obfervablo 
difengagement  of  caloric.  The  folution  proved  perfeftly 
limpid  ;  but  upon  evaporation  it  formed  a  clear  and  tranfpa- 
rent  coagulum,  the  furfaCe  of  which,  after  a  few  days>  ap- 
peared to  be  covered  with  a  quantity  of  folitary,  pyra-^ 
midal,  cryftallinc  {hoots.     The  mafs   was  nefct  drenched 

•  A  fuller  dcfcriptlon  ot  it  has  been  given  by  Fubui,  in  hit 
Hiiurahgtfcbe  Aufsatzf.  Vienna,  1794.  ^agc  170. 
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and  digefted  with  an  abundance  of  water ;  and  then  filUeous 
sarth  fcparated,  weighing  14  grains^  tirhen  colleded  \>y 
filtering,  and  ignited. 

/)  When  the  folution,  thus  freed  from  the  filcx,  haci 
been  combined  with  the  fequifite  portion. of  pot-afh,  and 
cryftallized,  it  afforded  pure  alum  ^  from  which  the  aluminous 
earth  was  afterwards  precipitated  by  means  of  pot-a(h,  and 
purified  in  the  manner  frequently  mention^. 

Hence  the  difcovered  conftituent  parts  of  this  earthy  fo(^ 
fil  amount  to: '  * 

Ignited  Alumine      •      .    c) 45 

Silex     •../••     ^j 14 

Jqueous  particles  lofl  by  ignition     •    ...     42 

lOI 

The  chemical  kno>yledgc  of  this  earCh  is  chiefly  remark- 
able on  this  account,  ths^t  hitherto,  with  the  exception  of 
fome  gems,  no  other  mineral  fubftance  has  been  known, 
.  which  confifb  of  alumine  and  filex  in  fuch  proportions  that 
the  quantity  of  the  firfl  fo  far  exceeds  the  fecond.  Whereas 
in  the  fpccies  of  clay,  flriSly  fo  called,  for  inftance  in  the 
porcelain  clay,  the  aliimine  which  they  contain  is  ufually 
but  equal  to  z/ourtb,  or  at  mofl  a  third  part  of  the  filcx. 
Whence  it  follows,  that  in  the  above  foffil,  the  two  confti- 
tuent parts  of  clay  are  to  each  other  precifely  in  the  invcrfe 
ratio  of  that,  in  which  they  commonly  exifl  in  clay. 

From  the  above  refults  it  is  likewife  evident,  that  this 
earth  is  by  no  means  alifolutdy  pure  alumim^  as  has  been 
fuppofed.  As  the  only  inflance  of  alumine  of  that  degree 
of  purity,  therefore,  we  mufl  flill  confider  that  earth 
\vhich  is  found  at  GUucha^  near  HalUy  on  the  river  Saalty 
in  fingle  kidney-form  pieces ;  althpugh  its  true  <trigin  yet 
remains  a  problem  to  be  foiled. 

XVIIL 
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XVIII. 
CHEMICAL  RESEARCHES 

t 
INTO 

STRONTIANITE, 

COMPARED    WITH 

JVITHERITE*. 

OEVERAL  properties,  which  Stronttanlu  has  in  common 
with  thofe  of  fVitheritey  feemed  to  juftify  its  being  taken, 
when  firft  difcovercd,  for  a  fpecies  of  the  native  carbonat 
of.  barjtes.  However,  by  the  circumftance  of  paper,  dip^d 
in  a  nitric  folution  of  ftrontianite  and  dried,  burning  with  a 
red  flame,  I  was  induced  to  conjedure,  that  this  foifil 
might,  perhaps,  be  diftinguiflied  from  witherite  by  other 
properties.  This  fuppofition  was  ftrongly  fupported  by  the 
refult  of  the  chemical  examinations  inftituted  by  Sulzer 
upon  this  fubftance,  as  well  as  by  the  experiments  which 
BlUmenbach  has  made  upon  animals,     ^ 

It  was  probably  the  difSculty  of  obtaining  ftrontianite  in 
fuflicient  quantity,  that  has  prevented  the  repetition  and 
confirmation  of  thofe  experiments  \  in  confequence  of  this, 
the  prefent  additional  eflay,  tending  to  procure  a  more  accu- 
rate knowledge  of  it,  may  be  deemed  not  fuperfluous. 

But  in  order  the  better  to  compare  the  properties  and 
chemical  relations  or  habitudes  of  ftrontianite  compared 

1  B.  page  99.  ' 

With 


Digitized  by  VjOOQ IC 


224       XVJII.  R^earches  into  Strontiantic 

with  thofe  of  withcrite,  I  have  thought  it  proper  to  place 
together  the  refults  of  an  examination  into  each. 

Both  thcfe  fofBls  belong  to  thofe  producSte  of  nature, 
that  have  been  difcovered  only  within  the  laft  ten  years. 

a)  The  place  at  which  the  ftrontianite  was  found  the 
firft  time  is  Strontiariy  in  Scotland-^  where  this  foffil  breaks 
in  a  vein  of  lead,  together  with  ponderous  fpar  (fulphat  of 
barytes),  in  a  mountain  chiefly  confifling  of  gneifs*.  It  is 
found  maffive,  in  oblong  coarfely  fibrous  pieces,  accumu- 
lated in  bundles.  It  is  of  a  flight  green,  a  little  tranfpa- 
rent,  fbining,  and  moderately  hard. 

Its  fpecific  gravity  I  foimd  to  be  3,675. 

According  to  the  experiments  which  Blununlach  has 
made  with  regard  to  the  efFefts  of  ftrontianite  upon  animal 
life,  it  was  found  to  poffefs  nothing  of  the  deleterious  prou 
perties  of  withcrite  j  as  the  former  was  eaten  by  animals 
without  injury^ 

b)  The  witherite^  or  native  carbonat  of  barytes,  is  dug 
in  the  lead-mines  a^  AngUxark^  in  Lancajhire ;  where,  to- 
gether with  the  foliated  fparry  barytes,  it  forms  the  gangui^ 
or  earthy  matter,  ferving  as  a  matrix  to  the  galena.  The 
miners  and  inhabitants  of  that  vicinity  have  been  long  ago 
aa]uainte<l  with  this  mineral,  denominated  by  them  RatS'^ 

Jionty  as  containing  a  poifon  fatal  to  animals.  The  reafon, 
why  the  geognoftic  fituation  and  the  true  native  pUce  of 
withcrite  (falfely  ftated   to  be  Jljion-Moor^  in  Cumberland) 


*  This  mountain  is  faid  by  others  to  be  granitic  ;  however,  the 
ftony  matter  adberiog.  to  my  fpecincot  of  (iroiitiaiittv  prcnm  it  va* 
ther  to  be  gneifs. 

con- 


Digitized  by 


Googk 


(svmpared  with  Witherite.  Z25 

tontii^ued  for  ibme  time  miftinderftoodi  was  the  coi»ceali- 
mcnt  praftifed  by  the  miners  of  that  place,  who^  from  its 
weight,  fufpeflcd  it  to  contain  fome  noble  metal ;  and  per- 
J;iaps  aifo  to  the  bafe  intereftedneis  «f  the  ufurious  dealers  in 
foffils* 

The  colour  of  witherite  is  grey-white.  It  ufually  occurs 
in  confiderable  mafles,  and  only  occafionally  in  fix-iided 
prifms,  terminated  by  hexahedcal  pyramids.  Thin  frag- 
ments of  it  tranfinit  the  light.  Its  longitudinal  frafture  1$ 
glofly,  and  feebly  ftriatedj  but  its  crofs^fradure  is  only 
glittering  and  uneven.  Its  hardnefs  is  but  middling  j  and 
Its  fpecific  gravity  is  4,300,  and  therefore  more  confiderable 
Ihim  that  of  ftronti^nite*      .  , 

A  iecond  place  at  pfcfent  fenown^  where  native  carbonat 
of  barytes  occurs,  is  the  Schlangenbergy  in  Siberia.  There 
It  is  met  with  of  a  grey^white  colour,  in  the  form  of  a  fta^ 
laQUical  incruftation,  refembling  chalcedony. 

FittST  EXPERIMENT. 

o)  Oni  hundred  grzim  oi ftrontiantte  in  coarfe  fragments, 
tiid  put  into  a  pdfcelain-vcffel,  were  Ignited  during  the 
fpace  of  two  hours  in  a  wind-furnace.  Their  figure  was 
not  fenfibly  altered  by  this  j  but  their  bright-green  colour, 
their  tuftre^  and  tranfparency,  were  deftroyed.  On  weigh- 
ifig  &em,  while  yet  hot,  I  obferved  a  lofs  of  weight  of  no 
mi>rd  than  half  a  grain ;  and  this  lofs  feems  to  be  merely 
dut  of  the  mFoiftare  expelled. 

This  experiment  I  repeated  with  another  I  op  grains  \  but 
expofiflg  tfaetn  fOr  five  hours  to  a  fire  of  fuch  intenfity,  as  to 
be  capable  of  conrertii^g  white  marble  into  quiclc-lime,  ia 
but  half  chat  tune«    By  this  much  ftronger  and  more  lafting 
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rtd-heat,  they  l©ft  61  gralrts  of  weight.  Hence^  Ibbtraft^ 
Ihg  the  aboi^'C  half  gtatej  which,  on  account  of  the  preViou^ 
ignitk>i^,  may  be  deeiMd  watery  pai-ts,  it  follows,  iJiAt  (he 
|4-iift«  «iF  tarbBfiic  atid  We^-e  ith«s  driveh  out.  This  burnt 
ftrontismite  gave  a  cauftic  tafte.  I  triturated  and  boiled  it 
with  four  ounces  of  water,  which  I  feparated  again  by  fil- 
ttktioti.  The  tafte  of  this  much  refertbled  that  of  frefli 
iirtd  flirdn^  lirtie-water.  Tw6  ounces  of  it  were  put  afide 
in  a  flightiy  covered  glafs.  After  a  few  minutes  it  was  al- 
i-feady  coined  with  a  white  \^arthy  pellicle  j  which  conti« 
Aued  to  f6rm  anew  fof  ft vtral  days,  as  foon  as  the  preceding 
had  been  broken  by  agitation,  and  thereby  caufed  to  fall 
ioTfti  in  Ma  lamelh^.  VVheti  no  fiiore  was  produced,  1 
colleSed  thefe  lamellasj  and  they  Weighed  feven  grainy 
after  drying.  Diflblved  vegetable  alkali  was  then  added  to 
I  part  of  the  ^Si^ater,  which  liad  been  boiled  with  burnt 
fth>ntiahitfe.  The  mixture  betame  milky,  and  depofited 
cifbdhAted  ftrofttian-ciiilh  in  a  line  pulverulent  Aate.  Into 
another  part  of  that  Water  I  ihftilled  Tulphuric  acid, 
whereby  a  flocculent  fediment  of  fulphat  of  ftrontian^earth. 
immediately  prpcipiiated.  A  third  portKm  of  this  w^ter 
was  mixed  with  corrofive  muriat  of  mercury  (corrofiv^ 
fublimate)^  which  was  immediately  decoiBpofe4i  lb  that 
the  metallic  oxyd  exhibited  at  firft  a  brown-red)  and,up0i| 
farther  aiFufion  of  water,  an  orange-jrellow-colour. 

Therefore^  notwithftanding  the  violent  iignitfton  trhidi 
it  had  fuftained,  only  a  fmaH  part  of  ftrontianitc  bad  beea 
deprived  of  its  carbonic  acid  by  this  experiment  i  whiW  ifae 
other  portion  ftill  efFervefced  with  aadis  at  %oii^y|i»ihc. 
freih  unburnt  ftrontianite. 

i)  For  a  comparative  experiment,  L  ftbjofteA  ^iimt* 
ind  grains  of  withtriU  in  a  4>orcelamJofficible  «6  the  ftM^ 
degree  of  red«heat>  and  for  the  fane  timi  itf  ltv#  bM#iw 
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Its  form  was  no  otherwife  changed  thereby,  than  that  its 
bulk  became  fomewhat  increafed  j  but  its  tranfparency  was 
entirely  gone ;  and  its  colour  then  incKned  to  a  bliKifli 
milk-white.  Nor  was  its  weight  found  to  be  ConfideraMjr 
diminifted,  by  weighing  it  while  yet  hot.  The  vnttr^ 
that  had  been  boiled  with  it,  as  in  the  foregoing  experi* 
ment,  could  i^ot  ht  diftinguiihed  from  pure  water,  neither 
by  the  tafte,  nor  by  re-agents.  Corrofive  Tublimate  dit 
folved  ta  it  without  turbidncfs ;  and  it  likewife  continued 
perfidy  limpid,  on  dropping  fulphuric  acid  into  it.  The 
ignited  witherite  alfo  yielded,  on  the  fubfequent  affufion.of 
nuriatic  tttcid^  th0  (ame  quantity  of  carbonic  acid  gas, 
which  is  extriotted/rom  it,  when  in  the  crude  ftate. 


SECOND  EXPERIMENT. 

*)  :I  cfiufed  a  piece  of  Jircntianitf^  of  about  half  an  ounce, 
in  wci^l^,  to  be  expofed^  in  a  day-crucible,  to  the  mpfl; 
vehemcxit  hett  of  the  porcelain-furnace.  When  the  vefTql 
had  b039n  returned  to  me,  the  ftrontianite  was  found  toi 
hive  sttticked  ztid  ^uflfolved  the  clayey  mafs  of  the  crucible^ 
and  to  have  run  with  it  into  a  clear  chryfolite^green,  very; 
hardy  and  denfe  glafe. 

*)  The  piece  of  uHtberlte^  which,  by  way  of  reciprocal 
experiment^  had  been  expofed  in  the  fame  manner  to  the 
frrne  fire,  and  under  the  fame  circumftances,  had  likewife 
flrongly  a£bed  on  the  crucible,  and  was  converted  into  a 
llard,  grecnilh  glafs,  which,  however,  was  not  perfeSly 
compaA^t  held  ibme  air^ubbles. 

I  repeated  this  experiment,  but  with  this  variation^  tt^t 
I  weighed  accurately  lOO  graifn  of  each  of  diefe  two  fof- 
Als ;  and  I  alfo  exadly  noted  the  weight  of  the  clay-cruci- 
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bles^'  ^ich  had  previoufly  fuftained  a  violent  ignition.  By 
this  vitrification  the  firontlanite  loft  30,  and  the  witberite 
%%  grains  >  which  lofs  of  weight  exa^y  agrees  with  the 
proportion  of  carbonic  acid  contained  in  each  of  thofe  mi- 
jpenUS|  as  will  appear  from  the  fequel. 

THIRD  EXPERIMENT. 

a)  In  order  to  afcertain  the  habitudes  of  firontianite^ 
when  expofed  to  the  degree  of  heat  requifite  to  the  baking 
of  porcelain,  and  debarred  from  immediate  contaft  with  the 
crucible,  I  infertcd  one  piece  of  it,  weighing  160  grains, 
into  a  cavity  made  in  a  compad  piece  of  chafcoal,  an^ 
clofed  that  cavity  with  a  ftopper,  likewife  made  of  char- 
coal. This  piece  of  charcoal  was  thenfecured  in  a  well 
Juted  melting-pot,  which  I  ordered  to  bQ  put  upon  that 
part  of  the  porcelain  furnace,  where  the  fire  a£b  in  the 
mdft  intenfe  degree.  Upon  opening  the  pot,  which  was 
brought  to  me  from  the  fiirnace  while  yet  warm,  I  found 
the  outfide  of  the  coal  in  part  confumed^,  and  hence  lef- 
fehed  in  its  volume ;  btif  the  middle  and  inner  part  vmk  not 
hi  the  leaft  impaired.  The  ftrontianite  which  had  been  in-  • 
dofed  in  it  and  burned,  re-appeared  in  its  former  fliap^ 
without  any  mark  of  fufion ;  but  with  fome  diminution  of 
its  brightnefs.  Its  hardnefs  feemed  to  have  increafed,  rather 
flian  dccreafed,  and  the  colour  was  butwardly  changed  to  a 
grey.  The' loft  of  weight  amounted  to  49^  grains,  making  31 
in  the  hundred ;  and  by  this  it  appears,  that  the  ftrontiamte 


♦  This  phenomenon  I  have  always  obfcrved^  when  employing  a 
fimilar  apparatus.  The  pores  of  the  crucible  are  probably  more 
Opened  by  the  vehemence  of  the  heat  ^  fo  that  fome  confumptioii 
of  the  coal  may  take  place  on  the  outfide. 
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bad  now  been  entirely  deprived,  both  of  its  flight  portion 
of  water,  and  likcwife  of  all  its  carbonic  acid;  as. will  bt    • 
confirmed  by  the  fuccceding  experiments. 

When  it  had  been  reduced  to  powder,  and  twict 
boiled  with  water  (one  pound  of  the  fluid  each  time),  it  en- 
tirely diflblved  in  it;  leaving  only  an  inconfiderable  reil- 
due,  which,  befides  fome  adhering  coal-dufl,  chiefly  con- 
fided of  lamellas  of  carbonated  ftrontian,  which  was  ra- 
pidly regenerated. 

In  the  Jirjl  of  thefe  deco£lions,  which  immediately  after 
filtration  had  been  preferved  in  a  flopped  glafs  bottle,  there 
appeared  cryftals  in  half  an  hour's  time,  which  vifibly  in- 
creafed,  and  formed  an  exceedingly  beautiful  group.  Thefe 
cryftals  were  clear  and  tranfparent,  of  a  needle-(baped 
figure,  and  aggregated  in  filiform,  knit,  or  interwoven 
planes.  The  whole  of  them  bore  refemblance  to  the  cryt 
^s  of  muriated  ammoniac:  or  rather,  confidering  the 
moftly  upright  and  cellularly  implicated  facets,  which  are 
formed  by  the  accumulation  of  plumofe  cryflals,  it  refem- 
bles  the  native  filver  of  Potofi,  dendritically  cryftallized  in 
large  laminas* 

However,  this  cryftallization  of  calcined  fhontian-*eiutli 
in  funple  water,  without  the  aocefs  of  other  extraneous 
fubftances,  is  on  its  own  account  highly  remarkable ;  even 
without  noticing  the  beauty  of  its  cryftals.  This  pheno^- 
menon  is  entirely  new,  and  the  firft  inftance  of  an  artificial 
cryfbllization  of  a  fimple  earth  in  mere  water. 

The  fecond  deco<aion  of  the  burned  ftrontianite,  that 
was  kept  in  another  glafs,  likewife  afforded,  after  a  few  days, 
ibme  folitary  cryftals.     Thefe,  however,  had  not  the  plu- 
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mofc  appearance  of  the  foregoing,  but  were  minute,  ob* 
long,   quadrangular  plates,  iharpencd  on  the  edges. 

The  water  decanted,  proved  ft  ill  of  a  ftrong  cauftic 
tafte,  and  depofited  carbonat  of  ftrontian,  when  carbonated 
alkali  had  been  dropped  into  it.  The  cryftaU  themfelves 
afteded  the  tongue  with  the  like  corrofivo  tafte.  Bjr  cxpo- 
fure  to  air,  they  turned  opake  and  milk-^white.  A  part  of 
ihera,  ^immerfed  in  muriatic  acid,  diflblved  in  it ;  yet  no  air 
at  all  was  developed  j.  and  at  the  fame  moment  I  obferved 
acicular  cryftals  of  muriated  ftrontian-earth  0iooting  in  the 
foiution. 

By  treating  witheritey  on  feveral  repeatpd  experiment*, 
in  crucibles  formed  of  charcoal,  for  the  purpofe  of  depriving 
it  entirely  of  its  carbonic  acid,  I  could  never  completely 
fucceed.  That  fbffil  penetrated,  and  in  fome  manner  con- 
fumed  the  fubftance  of  the  charcoal ;  and  it  was  again 
found  at  the  bottom  of  the  outer  clay-crucible,  in  a  ftate 
,  of  iemi-fuiion. 


FOURTH  EXPERIMENT. 

0)  As,  in  thefe  experiments,  I  had  given  the  preference 
to  muriatic  acid,  I  firft  endeavoured  to  afcertain  what  quan- 
tity of  it  would  be  required  to  diflblve.a  certain  portion  of 
firontiantte.  With. this  view  I  mixed  1 00  grains  of  muri- 
atic acid,  of  1,140  Ipecific  gravity,  with  50  grains  of  water, 
and  introduced  into  this  menftruum  pure  fragments  of  ftron- 
tianite,  weighing,  in  the  whole,  b%{  grains.  After  the 
acid  had  been  fully  iaturated  with  it,  without  the  affiftance 
of  heat,  there  remained  feven  grains;  hence  55I  grains  were 
diflblved  and  fpent  in  the  faturatton  of  the  acid*  The  adton 
of  the  acid  was  vigorous,  and  the  folution  proceeded  with  a 
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^atty  ftroag  eflfervefcence.  It  was  necefiary  to  weaken 
the  muriatic  acid  with  half  its  quantity  of  water,  bceauib, 
when  concentrated  and  alone,  it  fhew^  but  ^  weak  opjeration. 

Guided  by  this  experiment,  I  took  a  quantity  of  mturtatic 
acid  fufficient  to  diflblve  100  grains  of  ftrontianite,  and 
having  diluted  it  with  half  its  quantity  of  water,  J  put  it 
upon  the  balance,  and  equipoifed  it  on  the  other  fc'ale. 
Thefe  100  grains  of  ftrontianite  were  then  gradually  con- 
veyed into  the  m^nftruum,  and  thus  the  weight  of  the  carbo- 
nic acid,  difengaged,  was  found  to  be  30  grains. 

Thcreforey^rMtianite  contains,  in  an  hundred  parts. 

Striatum  ewrth 69 1 

Carbonic  acid    .      .      .      ...     30 

JVf^Ur    ,     ,     t     ,.    •     ,     .     •         I 

100 

b)  To  find  in  the  comparative  e^iperiment,  which  I  intended 
to  make  with  wither  it  e^  the  proportion  of  muriatic  acid  re- 
Quiflte  to  its  iblution  and  iaturation,  I  prepared  a  mintureof 
100  grains  of  muriatic  acifl  with  200  of  water  1  this  degree 
of  dUuticA  being  necefiary,  to  render  that  acid  papaUe  of 
lifting  with  fiill  energy  upon  that  mineral,  aqd  produeing  a 
dear  fidution.  Into  this  mixture  were  thi^n  put  76  grains 
of  witherite,  in  coarfe  pieces.  The  figuration  of  the  acid 
was  accompanied  by  a  ftrong  efFervefcence,  and  only  three 
grains  renuiiaed  undifiolved.  One  hundred  grains  of  muri- 
atic acid,  therefore,  required  73  grains  of  wit;)ierite,  to  be 
completely  laturated ;  and,  confequentlf,  iJi  gndne  moit 
«f  it  than  6f  ftrontianite* 

Q.4  I« 
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In  confequencc  of  thts  proportion  of  muriatic  add  t^ 
witherite,  I  now  introduced  lOO  grains  of  this  foffil  into  s 
fttfficient  quantity  of  that  menftruum,  which  alfo  i  previoufly 
brought  to  an  equilibrium  upon  the  balance.  When  its  fo^ 
lution  was  accomplilhcd,  the  quantity  of  carbonic  acid  gas 
efcaped  amounted  to  2Z  grains, 

HpncC)  in  hundrtd  parts  of  witberiu  are  contained^ 

Barytts    .....     78 
Carbonic  acid     .     .     .     2^ 


100 


FIFTH  EXPERIMENT. 

a)  If  the  muriatic  folution  of  Jhontianite  be  in  part  evapo* 
rated  by  a  lew  heat,  the  thiddle^  or  earthy  fait,  will  (hoot  in 
it  into  fine,  longilh,  needle-fhaped,  but  often,  likewife,  into 
larger  prifmatic  cryftals,  which  continue  perfcSly  dry  in 
the  air>  but  readily  diflbive  in  water. 

If,  upon  tbefe  cryftals,  a  fufficient  quantity  of  ardent  fpirit^ 
not  too  much  dephlegmated,  be  poured,  and  put  in  a  warm 
place,  they  are  diflblvcd  by  it.  The  alkohol  acquires,  by 
(hem,  the  property  of  burning  with  a  pleafmg  carmine-red 
^ame,  if  printing-'paper,  cotton,  and  fuch  loofe  bodies  are 
xnpiftened  with  it,  and  &t  on  fire. 

.  b)  The  muriatic  folution  of  witherite^  on  the  contrary, 
yields  oblong  hexagonal  tables  of  a  much  more  conCderable 
Jj^pific  gravity ;  and  likewife  thefe  cryftals  require  a  greater 
quantity  of  water  to  be  difiblved  than  the  others.  Their 
folution,  in  weak  fpirit  of  wine,  when  fet  on  fire,  does  not 
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exhibit  the  leaft  trace  of  the  red  colour  in  the  flame,  by 
which  that  of  ftrontianite  is  fo  remarkable.     The  ardent  . 
Spirit  burns,  in  this  cafe,  only  with  a  yellowilh-white  flame* 

SIXTH  EXPERIMENT. 

.  a)  The  folution  ofjfrontianite^  in  nitric  acid,  Is  lilcewifc 
cafily  effeSed.  Out  of  100  grains  of  the  folBl  employed, 
30  grains  of  carbonic  acid  gas  were  difengaged,  as  took  place 
in  the  fourth  experiment,  by  means  of  the  muriatic  acid. 
The  nitrat  of  ftrontian,  which  is  afforded  by  this  folution, 
when  brought  within  a  fmaller  compafs,  by  a  flow  evapora* 
tion,  forms  cryftals,  which  are  clear  and  permanent  in  flic 
air,  the  fundamental  figure  of  which  feems  to  be  the  double 
cjuadrilateral  pyramid  (ofbdiedron),  with  its  ufual  yarisitioQS. 

h)  Kitric  acid,  employed  for  the  folution  of  witherite^ 
muft  be  more  liberally  diluted  with  water,  to  prevent  the 
too  rapid  formatio^  pf  the  cryftals,  which  would  otherwifc 
take  place.  Thefe,  likewife,  feem  to  be  nearly  oftahedrons  j 
they  are,  however,  lefs  diftind,  and,  in  part,  more  of  a  ta- 
bular  figure.  They  are,  befides,  difiinguifhed  from  thofe 
of  ftrontianite,  by  b^ing  lefs  clear,  and  by  their  dull  and 
Qjgakc  appearance. 

SEVENTH  EXPERIMENT. 

/ 

n)  By  acetic  zq\A  ftrontianite  is  aifted  upon  with  little  * 
energy.  I  boiled  vinegar,  diftilled  and  concentrated  by 
freezing,  upon  finely  ground  ftrontianite,  and  gently  evapo- 
rated the  liquor  filter^  off  from  the  undiflblved  refidue. 
It  aflForded  fmall  and  clear  cryftals,  that  did  not  deliquefce  in 
the  air,  and  the  ligure  of  which  appears  *to  confift  of  thin 
rjiombic  tables.  . 

*)  An 
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h)  An  acetic  (bkition  oSwltl^h^  pwjH^^tti  in  tbt  (mtfi. 
Biann«T»  aflumod^ata  raUed  upipetcatur^.i.  t^^aciou^  coiw 
fifteoce^  and  congealed  upon  coQliAg  intp  a  maft^  refeoibluig; 
zeolite  of  the  fine  fibrous  texture.  Another  folution  of  thisr 
kind,  which  I  left  to  evaporate  fpontaoequily  in  a  (hallow 
iliih  under  free  accefs  of  air,  I  obferved  to  have  cryftallized 
in  recumbent,  very  beautiful,  ramified  dendritic  figures  of  a 
milk-white  colours  or,  ftridlly  4>eaking,  it  dried  in  that 
form.  When  this  <?«.vfi/^  of  baryta  had  been  rediflblved  in, 
water,  it  then  Ihot  into  regular  and  permanent  cryftalSji 
forming  long,  thin,  quadrilateral  colunxos^  obliquely  trun* 
cated  at  their  ends. 

EIGHTH  EXPEJIIMEKT. 

a)  Upon  60  grains  of  pxxlyerizcd  Jiro»t:amUy  introduced 
in  a  retort,  1  poured,  by  degrees^  two  ounces  of  concentrated 
fulphuric  acid.  The  firft  portion  that  was  afFufed  caufed  a 
great  frothing.  The  contents  of  the  retort  were  then 
brought  to  boiling  in  a  fand-heat.  After  copling,  the  earth 
was  found  entirely  dl/Iblvedt  and  the  folution  colourlefs. 
But  it  is  again  decompofed,  as  foon  as  any  w^ter  is  added« 
If  only  a  few  drops  of  water  are  inftilled  into  it,  it  coagU'* 
lates,  and  becomes  milk-white.  One  fihgledrop  of  th(s  fo* 
lution,  thrown  into  four  ounces  of  water,'  renders  this  laft 
turbid,  and  fulphated  ftrontian-eart)^.Cim«  dowo,  . 

The  concentrated  folution  afforded^  after  fome  days,  fn^dl, 
bundled,  and  ftellated  cryftallizations,  the  radii  pf  which^ 
as  it  feemed,  were  formed  by  minute  quadrangular  columns. 

h)  In  like  manner,  60  grains  of  witheriu  wore  coihbined 

with  two  ounces  of  ftrong  fulphuric  acid.     A  great  efier- 

vcfcence  cnfttcd ;  and,  with  the  aififtaAco  of  boiling  heat,  a 

<!obiplete  folution,  as  clear  as  water,  was  likewife,  in  this 

I  cafe. 
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tafe,  produced.  Some  days  after,  the  greateft  part  of  this 
folulion  formed  a  cryftalline  mafs,  of  very  tender  fibres; 
This  folution  was  alfo  immediately  deconlpofed  by  the  ad» 
mixture  of  water,  and  fulphat  of  barytes  precipitated; 

NINTH  EXPERIMENT. 

a)  I  decompofed  a  folution  of  100  grains  of  ftrontianlte 
in  muriatic  acid,  previoufly  diluted  with  fufficient  water, 
by  means  of  mild  vegetable  alkali.  The  earth  again  took 
up  from  the  precipitating  medium  that  quantity  of  carbonic 
add,  of  which  it  was  deprived  during  its  folution  in  the. 
muriatic  acid.  When  edulcorated  and  dried,  it  again  ap- 
peared with  its  former  weight  o^  100  grains. 

b)  Wttheriti  exhibits  the  very  fame  habitude  in  this 
point.  From  100  grains  of  it,  diflblved  in  that  acid,  and 
^rwards  precipitated  by  carbonat  of  pot-afb,  I  likewife 
recovered  100  grains. 

TENTH  EXPERIMENT. 

It  is,  however,  to  be  obferved,  that  in  thefe  combinations 
of  the  refpedive  earths  of  the  ftrontianite  and  witherite 
with  carbonic  acid,  made  by  art,  this  laft  conftituent  part  is 
not  fo  obftin'ately  retained  by  them  in  a  read-heat,  as  it  is 
when  both  exift  in  their  natural  ftate. 

a)  For,  when  I  expofed  100  grains  of  precipitated  ftron^ 
tiaf>-eartb  to  intenfe  red-heat  during  two  hours,  when  upon 
this  I  boiled  it  in  two  ounces  of  water,  and  triturated  twQ 
Jrains  of  corrofive  fublimate,  with  the  water  filtered  off 
from  that  decodion,  the  mercurial  oxyd  would  not  diflblve 
jji  it,  butfeparated/)f  a  yellow-brown  colour. 

Tht 
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The  lofs  of  weight,  Aiftained  by  the  ignited  ftrontian- 
earth,  I  could  not  determine  with  certainty,  part  of  it  hav- 
ing united  with  the  body  of  the  crucible.  But  the  diminu- 
tion of  weight  cannot  have  been  of  great  importance ;  fmc^ 
the  torrefied  earth  ftill  vehemently  eft'ervefccd  with  acids*^ 

b)  Thofe  100  grains  of  earth  that  had  been  precipitated 
from  the  folution  of  iuitheritey  and  were  ignited  in  the  fiunc 
manner^  adhered  to  the  crucible  with  ftill  greater  force. 
The  water,  with  which  that  earth  was  boiled  after  its  igni- 
tion, nearly  in  the  fame  manner  (^)  precipitated  the  metallic 
oxyd  from  the  fublimedcorrofi ve  muriat  of  tnercury.  Like- 
wife  the  folution  of  the  precipitated  earth  in  an  acid,  whco 
poured  upon  it^  was  ftill  attended  with  efiervcfcence^ 

ELEVENTH  EXPERIMENT. 

Neither  the  fohitroti  of  ftrontian  earthy  nor  that  ofw/- 
ibtritt^  is  rendered  turbid  in  the  leaft  degree,  or  otherwifc  al- 
tered by  cauftic  ammoniac,  even  when  afFufed  in  great  excefs. 
fittt  as  foon  as  the  flighteft  portion  of  ao  alkaline  carbonat 
is  afterwards  fuperadded,  an  immediate  precipitation  takes 
ptace. 

TWELFTH  EXPERIMENT. 

I?)  Into  a  muriatic  folution  of  100  grains  of ftrontianiie  I 
dropped  concentrated  fulphuric  acid,  adding  it,  by  degrees^ 
and  till  ho  more  precipitate  fell  down.  This,  when  duly 
wafticd,  and  deficcated  in  the  air,  amounted  to  114  grains. 
Of  this  fulphat  of  ftrontian-earth  I  digefted  40  grains,  in  a 
boiling  heat,  with  eight  ounces  of  water.  The  undiflblvecf 
refidue,  colledled  after  cooling  and  dried,  was  found  to 
weigh  37y  grains.  Therefore,  2|  grainswcrc  diflblved  by 
,     ■  eight 
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eight  ounces  of  water,  which  folution,  upon  the  addition  of  * 
carbonated  alkali,  yielded  a  tender  precipitate. 

h)  One  "hundred  grains  of  witheritc  diffoWed  in  muria- 
tic acid,  and  precipitated  by  the  fulphuric,  fiimilhed  I20f 
grains  of  fulphat  of  barytes,  after  being  wafhed  and  dried  in 
Che  air. 


It  is,  then,  evident,  by  the  refults  of  thefe  experiments, 
ftat  there  fubfifts  an  abfolute  and  natural  difference  betwe^ 
the  eznh^fjhdntianite  and  that  of  tvitheritCy  or  of  barytes 
in  general.  For,  although  both  thefe  fpecies  of  earth  feem 
to  be  nearly  of  the  feme  nature,  with  refpeS  to  their  rela- 
tions to  the  fulphuric  acid,  as  well  as  to  the  force  with  which 
they  retain  the  carbonic  acid  in  the  fire ;  neverthclefs  many 
more  circumftances  exift,  wliich  indicate  their  cflcntial  dif- 
ference. Thefe  are,  principally, — the  lefs  fpecific  gravity  of 
^rontianite  compared  with  that  of  witherite ;  the  difference 
of  the  habitudes  of  the  carbonic  acid  combined  with  both  of 
themj  the  various  form  of  the  cryftals  produced  by  the  com- 
bination of  thefe  earths  with  the  nitric,  acetic,  and,  above  all, 
l^ith  the  muria/ic  add ;  the  power  of  ftrontian-earth  to 
cryftallizc  in  fimple  water ;  and  principally,  alfo,  the  red 
colour,  which  the  earth  of  ftrontian  imparts  to  flame  in 
various  ways  of  preparation,    - 

Since,  therefore,  th^  ftrontian-earth  \s  peculiarly  diftin- 
guiihed  by  the  above  enumerated  properties,  as  well  as  in 
other  refpeds,  there  is  nothing  that  can  prevent  i^  from  be- 
ing acknowledged  and  eftablifhed  as  a  new^  di/lsn^y  and 
^//f  tartb. 
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XIX.    , 
CHEMICAL  EXAMINATION 

OF 

LEPIDOLITE.* 


The  foffil  brought  into  notice,  by  the  name  LUalitti  wai 
firft  taken  for  a  fpecies  of  gypfum,  and  then  for.  a  fpecies  pf 
Zeolite.  The  firft  account  publifhed  of  it  is  that  of  Born^ 
in  the  amifchi  Jnnalen^ijgi^B.i.S.  196,  where  he  writcf 
of  it  as  follows* 

«  At  Rexena^  in  Moravia,  there  are  found,  between  blocks 
«*of  granite,  uncommonly  large  .and  heavy  maffes  of  a 
"  denfe  violet  zeolite,  whofe  texture,  like  that  of  the  aven^ 
*«  turino,  exhibits  white  fliining  laroellas,  that,  at  the  ficft 
*'  view,  might  be  looked  upon  as  micaceous  particles.  But 
*^  thefe,  on  more  accurate  inveftigation,  are  found  to  be 
*'  nothing  elfe  but  white  lamellas  of  zeolite,  having^^  the 
**  luftre  of  the  mother  of  pearl.  When  ignited  between 
**  coals,  it  fufes  to  a  porous  flag.  In  a  ftrong  fire  it  runs 
**  into  a  denfe,  white  glafs,  refembling  wax.  At  an  in-r 
*'  creafed  heat  its  colour  difappears,  which  laft  feems  to 
**  originate  from  manganefe.  Some  pieces  of  this  foffil  are 
firmly  implanted  on  quarz ;  others  are  traverfed  by  granite^ 
but,  for  the  moft  part,  it  is  perfedly  pure>  and  its  chief 
conftituent  part  is  filex. 


•  Beobacbtungen  und  Entdcckungefi  ausder  Naturkunde^  vol.  v. 
I  St.  S.  59.  t 

To 
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To  this  dfifbtiption,  given  \^  Enm^  I  may  add,  that  the 
^Bwdneff  of  this  done  is  but  jnconfidcrabk,  as  it  may  be  fcrap^ 
cd  with  the  nail  of  the  finger.  Notwitftanding  ChtH  it  as  ca* 
pable  of  ibme  polifh  when  cut  into  plates. 

Its  ipecific  gravity  is  but  middling,  viz.  2,8 16  ^ 

The  €])taion  of  thofb,  who  thought  it  to  be  a  fpodes  of 
gypfiitn^  (iutpkat  of  Une)  I  foundtouUy  iinf«q)ported.  BvA 
howjuftly  tiiis  Ibfil  may  be  ranked  wkh  die  scolites,  wil 
be  imderftood  fiioiR  the  refiik  of  the  prefetit  aaaljrfis^the  Cab^ 
jtd  of  which  wsas  its  amethyft-reiL  variety. 


a)  Wh^n  this  foil&l  is  heated  to  rednefs  upon  charcoal, 
before  the  blow^pipe,  it  firft  frothes  up  moderately,  but  foon 
after  it  runs  into  a  perfeftly  fufed  milk-white  pearl,  which, 
in  moft  of  its  parts,  is  tranfparent ;  but,  if  broken  by  the 
hammer,  yields  fragments  entirely  clear. 

i)  By  a  neutral  phofphat  it  is  gradually  diflolved,  and 
(hdi  it  fofes  into  a  femi-tranflucid  white  pearl. 

i)  Vitrriied1)oracic  acid  (glafs  of  bor^x)  diiTolves  it  more 
leaidily,  and  fufes  with  it  into  clear  coloudefs  fpherules.. 

d)  On  melting  it  with  foda,  in  the  filyer  Xpoon,  it  mo- 
derately boils^  and  a  mafs,  fpeckled  red  and  blue,  is  pro* 
dhced. 


•  The  external  charJk^eraof  tcpidolltcarc  dcfcribcdby  Karften^ 

t)  Expofed 


Digitized  by 


Googk 


A40        XIX-  Examination  of  JUpidi>life. 

e)  Expofed  to  red-beat,  in  a  final  1  crucible^  for  half  ail 
4iour,  it  lofes  iu  ametbyftine  colour,  and  that  of  a  ligHt 
Isabella  fucceetds  *. 


B. 


a)  Pour  hundred  grains  of  the  Icyigated  foffil,  mixed  With 
the  fame  quantity  of  carbonated  pot-a(h,  were  expofed  to  a 
moderate  red-heat,  in  a  porcelain  crucible,'  for  twofaburs* 
They  did  not  fufe,  but  .concreted  into  a  confiderably  Arm 
anafs,  which^  being  removed  frnrn  the  vefiel' before  oboting^ 
had  a  dark  verdigris  colour,  and  in  fome  parts  an  amcthyft 
red.  Water  which  was  poured  upon  it,  after  grinding,  be- 
came tinged  of  a  deep  grafs-green.  A  few  drops  of  nitric 
acid  changed  this  green  colour  to  a  rofe-red.  But  as  foon  as 
fulphureous  acid  has  been  added,  it  immediately,  dcflroy- 
ed  this  laft  colour,  and  the  fluid,  under  exaniination,  was 
rendered  colourlefs.  This  change  of  colour,  therefore,  in- 
dicated, that  the  red  colour  of  the  foffil  is  owing  to  a  por- 
tion of  manganefe. 

h)  I  faturated  that  alkaline  fluid  with  muriatic  acid,  added 
to  excefs,  and  the  folution  of  the  foluble  parts  was  affiited  by 
digeftion.  This  muriatic  folution,  exhibiting  a  bright  yel- 
low colour,  was  fcparated  from  the  Jiliceous  earth  by  liltra* 
tion;  which  laft  proved  very  much  inflated,  and,  when 
waihed,  deficcated,  and  ignited,  weighed  212  grains. 

c)  After  the  jnuriatfc  folution  had  been  concentrated,  by  , 
diftiilation  from  a  retort,  it  ftill  depofited*  iomtJiRceous  earthy 
amounting  to  four  grains  after  ignition.    JBy  its  fubfequcnt 


*  Cooceming  the  habitudes  of  Lepidolite,  in  the  £re  of  the 
porcelaifufurDace,  iee  N.  54  of  the  ift  ElFay. 

^  combU 
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combination  with  Ptui&an  alkali,  a  dirty  blueUh  precipitate, 
of  a  woolly  flocculent  form,  was  thrown  down,  which,  upon 
ignition,  gave  a  refidue  of  four  grains,  confifting  of  inter- 
mingled light-brown  and  •  grey- white  particles.  This  re- 
fidue was  little,  if  at  all,  attracted  by  the  magnet.  When 
fiifed  with  phofphated  alkali,  it  formed  a  milk-white 
and  femi-tranflucid  pearl,  Glafs  of  borax  gave  it  firft  a  green, 
and  then  a  garnet  red  colour.  Soda  produced  with  it  a  black 
fcoiia^  in  which,  with  the  help  of  the  microfcope,  extremely 
minute^  diver- white  metallic  globules  could  be  feen. 

The  portion  of  iron  that  was  contained  in  the  quantity 
of  pruffiated  pot-a{h,  requifite  to  efFeft  that  precipitation, 
makes  one  grain  5  which  being  fubtrafled,  there  remain 
three  grains  for  the  iron  and  the  manganefe,  conftituting  the 
metallic  contents  of  the  ftone. 

d)  I  now  mixed  the  folution  with  cauftic  Cpure)  ammo- 
niac. A  copious  precipitate,  in  the  form  of  flour-pafte^  fell 
down,  which  I  directly  feparated  by  filtering.  When 
edulcorated,  dried,  and  expofed  to  gentle  red-heat,  it  was 
found  to  be  aluminous  earth,  of  15a  grains  in  weight. 

e)  The  fluid  remaining,  after  the  feparation'  of  the  argil, 
was  combined,  with  carbonated  alkalis ;  but  no  new  precipl* 
late  enfued.  Therefore,  I  evaporated  the  liquor  to  drynefs, 
diflblVed  again  the  feline  mafs  in  water,  and  coUeAed  th« 
flight  portion  of  earth  which  then  feparated.  It  weighed 
tfaroe  grains,  confifting  of  two  grains  oi  JiliM  apd  one  grain 
cfalumine.         ^ 

In  the  above  decompofed  400  grains  of  tht  foffil,  ther^* 
fere,  exiftcd ; 

It  IgnitW 
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.  As  the  fufibility  of  kpidolite,  withput  ad4iUon  of  sinf 
extraneous  fubflanoe^  indy<;e4  ipe  to  fufpe£t>  that^  aoaonf 
its  conftituent  parts,  feme  calcareous  earth  mfght  be  found, 
I  refolvcd  to  repeat  ks  analyiis. 

For  this  r^oD,  I  again  fub}e£led  400  grain?  of  it  to  the 
jfame  analytical  proceTs.  Having  feparated  the  iiltceous.  earthy. 
i[bjQ  quantity  ol  which  wa9  the  iame  in  proportioa  with  that 
of  the  fixft  .procefs,  I  treated,  the  folufion,  tkea  obtained^ 
with  mild  vegetable  alkali,  and  at  a  raifed  temperature^  Xhct 
precipitate  produced  in  the  procefs,  and  waihed,  was  divid- 
ed into  four  eqysi)  Qarts.  while  yet  moift. 

a)  Upon  one  fourth  part  I  alFufed  diluti  /ulpburic  acid^ 
^hich  foon  difTolyed  it  into  a<weak  reddiih  liquor.    After  a» 

X  Ihojt 
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fliort  tepofe,  a  reddrlb-grcy  fedimcrrt  frfl  down,  which,  c?ar€.f 
fillly  codleAed  and  dried,  weighed  half  a  grain,  anirwlily^ 
fijftd  upon  charcoal  to  a  black-grey  fcoifia.  When  k;fi*i^ll 
fiottiMk  of  this  laft  had  been  thrown  into  melted  phofphori^ 
fait,  it  gradually  diflolved,  an4  gave  a  green  (inge  to  the 
faline  bead.  But  when  the  whole  of  it  was  put  in,,  the 
finall  gfofaule  loft  its  tranfparency  and  ailumed  a[  blue  coh>ur. 
At  the  feme  time  a  very  minute  grey-white  metailic  graia 
became  difcernible,  which,  when  Separated  from  the  fphe^ 
rule,  'would  not  obey  the  magnet.  As  that  ra^tallic  bead 
hardly  weighed  /•»  of  a  grain,  it  would  not  adieit  of  farther 
inveftigation*  Perhaps  it  vfzs  phofpat  of  iron.  The  faline 
bead,  by  imbibing  moifture,  was  again  divefted  df  its  blee 
ooiour,  and  turned  brown-^red* 

The  (iili^rtc  folntion,  left  in  a  coIourkf»  ftate,.  after  th^ 
feparation  of  the  above  depofition,  was  committed,  to.fpon? 
taneoo9  cxbAlationy  and  it  then  fliot,  by  degrees,  into 
perfedl  cryftals  of  alum.  At  laft  there  remained  a  thi<tkifl^ 
refidue,  which,  previoufly  diluted  with  water,  and  warmed, 
I  eombincd  with  vegetable  alkali.  A  flight  quantity  of  a  k^ofe, 
whitiiit  precipitate  ftll  down  of  i  gram  in  weight,  wfaeo 
edulcorated  and  dried.  By  expofure  to  air,  it  acquired  a 
brown  colour,  and  by  ignition  upon  charcoal  it  became 
bhdE«  Treated  with  a  neutral^  phofphat,  with  the 
affiftance  of  the  Uow-^ip^,  it  foon  melted  to  a  fmall  globule^ 
whicb^  by  turns,  appeared  colour lefs, 'when  a<Sled  on  by  the 
inner  flame,  and  amethyft^red^  by  the  otiter^flame.  Thus 
k  proved  to  htsnangantfi, 

by  ITi^anDtber  foaith-part  of  the  precipitate,  vinegar> 
dtftilled  and  oomcenCrated  by  Ereeafting,,  w^  afiiifed,  and^de^ 
canted  again  from  it,  after  12  hours.     In  order  to  try  this  . 
tcetotis- liquor  for  calcareous  earth,  it  was  divided  into  three 
parts^  each  of  which, wa^foparately  treated;    one,  with 
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oxalic  jWij  another,  with  oxalatofpot^Jb  \  the  third  with^/- 
pburic  acid.  But  in  no  cafe  any  indication  of  lime  was  ob- 
fervable ;  all  thefe  three  trials  remaining  perfefily  clear.  The 
acetous  folution  merely  contained  fome  of  argil,  which  I 
precipitated  from  it  by  pot-aih. 

c)  The  third  portion  of  the  precipitate,  likewife  before 
drying*  was  introduced  into  heated  caujiic  alkalim  lye :  it 
liquefied  in  it,  leaving  a  fmall  brownifh  refidue,  coniifting 
of  the  above  mentioned  metallic  ingredient  of  the  ftone,  to* 
gether  with  a  flight  trace  of  filex. 

•  d)  Laftly,  the  remaining  fourth-part  of  the  yet  moiflpre- 
cipitate  I  fufFered  completely  to  deficcate  in  a  warm  places 
The  earth  was  of  a  milk-white,  and  weighed  54  grains.  It 
loft  nothing  of  its  colour,  and  but  little  of  its  bulk,  by  a 
ftrong  ignition  for  two  hours  in  a  fmall  and  covered  crucible. 
But  its  weight  was  the  more  diminifbed,  as  it  then  weighed 

37f  grains  only. 

* 

Therefore,  the  refult  of  the  firft  analyfis  was  confirmed, 
as  to  the  main  point,  by  this  fecond  dccompofition  of  lepi* 
dolite.    , 

But  the  total  abfence  of  cakareous  earthy  in  the  mixture 
of  this  foffil,  is  highly  worth  remarking.  For  filex  and  argil, 
when  in  their  pureft  ftate,  are  abfolutely  infiifible  in  any  pro* 
portion  of  the  mixture ;  but  become  fufible,  when  lime  in  ^> 
proportionate  quantity  enters  into  the  combination.  On  the 
contrary,  the  lepiddlite,  confifting  merely  of  filex  and  ar- 
gil, and  without  any  portion  of  lime,  is  of  fo  eafy  fufion, 
th^t  it  properlymay  be  reckoned  among  the  moft  fufible  ftones. 

In  many  cafes,  the  metallic  oxyds,  indeed,  likewife  SbCt  as 
powerful  fluxing  media j  jet^  in  the  prefent  inftance,  the, 

metallic 
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metallic  portion  is  too  fmall  to  be  capable  of  being  con- 
fidered,  with  any  degree  of  probability,  as  the  caufe  of  tht 
fufibility  of  this  foffil.      .      . 

Is  there,  perhaps,  in  thofe  argillaceous  ftones  that  fufe  in  the 
fire,  without  any  admixture  either  of  abforbent  earths  or  of 
metallic  calces  being  found  in  them,  fome  hidden  principal 
promoting  their  fufion,  which  is  hitherto  unknown,  and  is 
of  a  volatile  nature?  Fel-fpar  affords  an  inftance  of  th^m. 
This  ftone,  while  continuing  in  its  natural  unaltered  ftate, 
runs  into  aglafs;  whereas  porcelain-clay,  which  refults 
from  its  decay,  is  infiifible  in  the  higheft  degree.  There- 
fore, it  might  not  feem  unreafonable  to  fuppofe,  that  during 
this  tranfition  of  vitrifiable  fel-fpar  into  infufible  clay,  fome 
volatile  fubftance,  as  yet  unknown,  and  capable  of  promot- 
ing fufion,  might  efcape;  did  we  not,  on  the  contrary,  find, 
by  experience,  that  vitrified  fel-fpar,  if  again  expofed  to  fir^, 
enters  again  into  fufion,  in  the  fame  manner  as  it  did  the 
firft  time. 

It  remains  yet  to  inveftigate,  whether  the  lepidolite  is 
juftly  ranked,  as  JB^rw  would  have  it,  among  the  zeolites. 
When  we  attempt,  in  the  mineralogical  fyftem,  to  feparate 
and  to  determine  the  various  fpecles  of  foflils,  not  in  a  vague 
manner,  but  according  to  fixed  characters;  the  queftioxi 
is,  then,  in  which  of  its  properties  does  the  fpecifical  cha- 
rafter  of  zeolite  confift  ?  I  think,  in  the  following :  chat 
it  is  moderately  hard,  and  gives  no  fparks  with  fteel; 
that,  urged  by  the  flame  upon  charcoal,  it  is  rendered  milk- 
white  and  opake,  fwelling  much  at  the  fame  time,  and 
forming  ramofe  excrefcences,  yet  without  aftually  fufing 
into  a  globule;  and  that,  befides  the  filiceous  and  aluminou$ 
earths^  the  calcareous,  likewife,  is  an  eflential  conftttuent 
part  of  it.  The  mother-of-pearl-like  luftrc,  the  gelatinoils 
c^^ulum,  which  it  forms  with  acids,  and  its  phofphorefceht 
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nature  on  igoition^  auinot  be  confidercd  as  auj  of  its  eflm* 
tial  properties, 

• 
Since,  therefore,  the  prefcnt  foffil  does  not  fliew  the 
feme  ttppcarances.upon  charcoal  as  the  zeelite,  but  as  it 
Intuanefces  but  moderately,  while,  at  the  fame  time,  it  fuftji 
into  a  perfed,  and,  in  part,  tranflucid,  round  globule;  and, 
moreover,  as  it  is  abfolutely  d^ftitutc  of  lime  for  one  of  its 
conftituent  parts,  thefe  fadJs  afford  fufficicnt  ground  to 
diftinguiih  it  from  zeolite,  in  the  fyfteraatical  arrangement 
of  foffils,  and  to  rank  it  as  a  diftiaft  fpecics. 

As  I  entertained  fome  doubts  whether  the  name  Lilaliu^ 
given  to  that  foffil  at  its  firft  introduction  into  public  notice^ 
would  bear  found  criticifm,  I  recommended,  in  its  ftead,(;b« 
denomination  of  Lf^/W^//Vf  (ftale-ftone),  for  its  fpecijic  name  i 
becaufe  this  foffil  fliines  on  its  fradlure  like  an  aggregate  of 
fninute  fi(6*fcales*. 

A  particular  foffil  has  lately  been  difcovcred  in  the  vici- 
nity of  the  lepidolitc,  which  confifts  of    long  columnar 


•  A  more  accurate  accqunt  of  the  native  plpce  of  Lepidolitc,  to^ 
gctherwitha  full  defcription  of  its  external  charafters,  maybefeenia 
Fifhtei^s  Mineralagifcbe  Aufsaetxe^  Vienrw,  1794,  page  »a$.  There 
the  luithor  alfo  endeavourb  to  defend  th«  name  LiM'tu^  given  to 
this  ftone  by  its  firft  difcoverer,  the  Abb^  Pod^^  of  Ncubaus^  againft 
mine,  Lefidotitf,  But,  jn  my  opinion,  that  appellation  is  erroneous : 
ifl,  becaufe  it  is  againft  the  common  rule  to  derive  the  names  of 
fpecits  from  colours,  fince  thefe  are  changeable,  and  Tmce  even 
this  very  foffil  hns  already  been  met  with,  in  various  (bades,  of 
^'flff  him§^  ameihyft  rcd*:^  and  ivhite^  beiides  the  Hlac  colour,  of 
which  X\it  dikuv<rer  firft  found  it.  idly,  Becauii  tlip  word 
^MBli4e^  being  compouadcd  of  the  Arabic  fUlme,  LilaciJ,  and 
the/Qrcek  (Litbos^  ftone)^  is  a  nomen  hybridum. 
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cryftals,  longitudinally  ftriated,  and  traiifvcrfing  grey-white 
quarz,  and  occurs,  with  various  degradrations,  of  a  pale- 
red  colour,  in  fome  fpecimens  paffing  into  the  ifabella,  and 
into  green.  This  mineral  was  pretyried^  \>y  fome, 
to  b^  cryftallized  lilalite :  but,  even  without  having  yet 
performed  a  perfeft  analyfis  of  it,  I  am  already  convinced, 
that  it  by  no  means  belongs  to  that  foffil,  but  to  the^i^r- 
laceous  ^/ry/,  (ihorlite, — by  Kirwan) ;  wUh  which  it  agrees 
not  only  in  its  extarnal  appearance,  but  alfo  in  its  habi- 
tudes, in  the  dry  way. 
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CHE;MICAL  EXAMINATION 

OF 

CIMOLITE. 

1  HE  Cimolic  earth  (Cimolia  Plinii),  or.  the  Qmolite^  as 
I  (ball  call  it  for  the  fake  of  brevity,  belongs  to  thofe  bo^ 
dies  of  the  mineral  kingdom,  of  which  an  hillorical  know- 
ledge has,  indeed,  .reached  our  age,  from  the  writings  of 
ancient  claffics,  fuch  as  Tkeophraftus^  efpecially,  Diofcoridis 
and  Pliny  ;  but  a  familiar  acquaintance  with  them  has  gra- 
dually been  loft  fince  the  time  of  thofe  authors*  We  learn 
from  the  works  of  thofe  old  naturalifts,  that  "the  Greeks,  as 
well  as  the  Romans,  befides  its  medical  ufe,  employed  the 
cimolic  earth  for  technical  purpofes,  in  the  preparation  and 
cleaning  of  their  fluffs  and  wearing  apparel.  This  is 
fhewn,  among  others,  in  the  following  paffage  of  Pliny*  : — 
Creta  plura  genera.  Ex  Us  Cimoliae  duo  ad  medicos  perti^ 
nentia  :  candidum  et  ad purpurtjfum  incUnans,  And  having 
firft  mentioned  its  various  applications  in  medicine,  he  thus 
continues  ;  Eft  et  alius  ufus  in  veftibus.  Nam  fardoy 
qua  adfertur  e  Sardinia^  candidis  tantum  adjumitur^  inutilis 
verficolorihus  :  et  eft  vilijftma  omnium  Cimolia  generum* 
Pretiofior  Umbrica,  et  quam  vacant  Saxum. — Primum  ab^ 
luitur  veftis  Sarda,  dein  fulpbure  fu^tur :  mox  defquamatur 
Cimolia^  qua  eft  coloris  veri.  Fucatus  enim  deprebindituf\ 
nigrefcitqui^  et  funditur  fulpbure.     Veros  ^tf/^m // pretiofos 

*  Hift.  Natural.  lib.  xxxt.  chap.  Ivii. 
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colores  nmUit  Gmolia^  et  quodam  niton  exhilaratxontrifuUi 
fulpburi. 

What  later  writers  have  mentioned  concerning  cimo* 
lite  {Jgrtcola^y  for  inftance),  are  mere  compilations  taken 
out  of  thofe  ancient  authors.  Tournefort,  however,  is  to 
be  excepted,  who  certainly  faw  it  in  his  travels  through  the 
Levant,  but  has  erroneoufly  taken'  it  for  an  earth  of  the 
calcareous  kind,  diftinguiihed  from  common  calcareous 
earth,  as  he  thought,  by  its  foapy  fatnefs.  ' 

It  is  by  the  kind  communication  of  John  Hrwkins^  Bfq^ 
who,  in  bis  voyage  to  the  Grecian  iflands,  made  for  the  ftd#  > 
vancement  cf  Natural  Hiftory,  has  colleScd  the  genuine 
cimolic  earth  on  the  ifland  Cimolo  itfelf,  or  Jrgentiera^  as  it 
is  called  at  prefent,  that  I  have  been  enabled  to  revive  the- 
knowledge  of  this  foffil,  hitherto  loft  both  to  Natural  Hif. 
tory  and  Technology,  and,  ^t  the  fame  time,  to  undertake 
its  chemical  analyfls* 


The  c»lour  of  cimolite  is  a  light  greyiih-white,  m^ 
clining  to  pearl-^rey.  But  this  colour  is  ibmewhat  changed 
by  expofure  to  air,  where  it  acquires  a  reddifh  tint.  It  is, 
therefore,  probable,  that  the  cimolia  ad  purfuriffitm  incli* 
nansj  of  PUnyj  as  well  as  his  Candida^  are  both  one  and  the 
r^me  fpecies  ;  fince  the  firft,  or  the  externally  reddifh  one, 
is,  on  the  fradure,  as  white  as  the  fecond« 

Cimolite  is  found  maffivi^  and  probably  it  occurs  in  vaft 
ftrata.  Its  fradure  is  earthy^  uneven^  and  its  texture  more« 
or  lefs  flaty.     It  is  thoroughly  opaifj  and  does  not  ftain 


*  Jfe  ^aiura  Foffiliumf  lib*  it« 
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iimjiderably.  When  fcrapcd  with  a  knifcj  it  yields  ihavings, 
like  ileatites,  and  ths  abraided  fur  face  is  fmoothy  zni  of  a 
greafy  Itiftre.     It  adheres  pretty  firmly  to  the  tongue. 

Yet  this  ftone,  though  it  is  fo  foft  as  to  be  fcraped  by  the 
'  nail,  is  but  with  difficulty  broken,  and,  in  confcquencc  of 
this  tenacity,  not  eafily  pulverized. 

Its  fpccific  gravity  1  found  exa<ftly  double  that  of  wa- 
ter ;  that  is,  2,oco. 

Small  milk-white  cryftalline  grains  of  quarz  are  found 
here  and  there  fingly  diflcminated  in  its  fubllancc. 

The  flaty  texture,  which,  in  the  dry  pieces  of  cimolite, 
is  often  but  confufedly,  perceived,  appears  moft  diftindlly 
when  they  are  fteeped  in  water.  Cimolite  is  immediately 
penetrated  by  water,  and  it  then  developes  itfelf  into  thin 
laminae,  of  a  curved-flaty  form. 

Gimolite,  if  triturated  with  water,  difiblves  into  a  foft, 
pap-like  mafs,  though  not  flippery  in  the  ftriS  fenfe.  An 
hundred  grains  of  it,  ground  with  three  ounces  of  water, 
aiTumed  the  appearance  and  confiftence  of  a  thickifh  cream. 
When  this  mafs  is  left  to  deficcatc  in  the  grinding-difli,  it 
detaches  itfelf  from  its  fides,  in  <hard-dried,  ribbon-like, 
^nd  fomewlrat  flexible  bands.  In  this-  ftate;  cimolite  is 
pulverized  with  ftill  greater  difficulty  thaii  before. 


In  order  to  obtain  fame  knowkdge.  of  the  efficacy  vrA 
utility  of  cimoliic,  in  a  technical  view,  I  partially  greafed 
fmair  pieces  of  filk  and  woollen  cloth  with  oil  of  almonds, 
and  coveitsd  thofe  oily  fpots,  on  both  fides,  with  cimolite, 
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worked  by  grinding*  with  water  to  the  thickaefs  of' a  lini* 
mcnt.  They  were  then  expofed  to  dry  in  the  air.  Tht 
next  day  I  dippcil  thofc  fluffs  in  water,  and  faw,  with  fur- 
prixe,  that,  by  a  ilight'  waihingy  the  cimolite,  together  with 
aJ]  the  {;reary  fpots  to  which  it  had  been  applied,  were  rei- 
movt^d,  without  leaving  the  flighteft  trace.  After  dryip^ 
the  ftuffs  were  again  found  poffefled  of  their  former  clearilU 
nefs,  and  the  original  beauty  of  their  colours  complQlieiy 
^ored. 

Trivial  and  imperfeft  as  this  experiment  was,  it  ferved, 
however,  fully  to  confirm  the  technical  ufe  of  cimolite)  tx- 
toljed  by  the  ancient  writers  :  and  hence,  too,  it  appeaj^ 
much  to  furpafs  the  befl  Englifh  fuller's  earth.  To  revive 
the  importation  of  cimolite,  as  an  article  of  merchan<tife, 
would  therefore  be  very  defirable  for  the  manufadures  fub- 
fervient  to  our  clothing,  as  well  as  for  common  ufe  j  ef^ 
pecially  for  precious  fluffs  of  delicate  colours,  that  will  not 
well  bear  the  agency  of  acids  and  alkaline  foaps.  Whence, 
alfo,  the  inhabitants  of  Jrgentiera  make  as  much  ufe  of  it, 
in- the  wafhing  and  bleaching  of  their  fluffs,  at  this  very  day, 
as  in  remote  ages. 


To  acquire  a  chemical  knowledge  of  cimolite,  I  made 
Ibe  following  eaiperiments. 

A. 

^)  Hundred  grains  of  cimoike,  in  entire  pieces,  weri 
expofed,  for  half  an  hour,  to  the  fire  of  the  wind-furnace, 
in  a  covered  crucible.  After  cooling,  it  was  found  grofsly 
fplit  into  flaty  fragments,  of  uneven  furfaces.  This  was 
accompanied,  at  the  commencement  of  ignition,  with  a  -fuiv 
prifingly  ilrong  noife.     The  cimolite  acquired,  at  firfl,  a 
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fcrof^niih-grey  colour,  which,  however,  again  difappeared. 
It  loft  1-2  grains  in  weight. 

h)  Igniteil,  alone,  upon  charcoal,  before  the  blow-pipe, 
it  firft  turns  dark-grejr;  but,  after  tomplcte  ignition,  it 
again  becomes  white.  ' 

When  cimolite  is  conveyed  into  phofphoric falt^  already 
lufed,  it  is  gradually  diflfolved  by  it,  and  runs  into  a  colour* 
le(s  pearl. 

Gtafs  ofhorax^  likewife,  diflblves  cimolite  ;  but  is  tinged 
ky  it  of  a  light-brown. 

Soda  fufes  with  it  into  a  milk-white  globule  *. 


B. 


Hundred  grains  of  cimolite  were  triturated  with  water, 
and  treated  with  300  grains  of  ftrong  fulphuric  acid,  by 
which  management  the  white  colour  of  the  blended  mafs 
was  changed  to  a  pale  flefh-red.  For  the  purpofe  of  fc- 
pirating  the  filiceous  earth,  I  evaporated  the  mixture  in  a 
warm  temperature,  covered  it  again  with  water,  and  fubi 
je^ied  it  to  digeAion.  However,  it  continued  turbid  and 
muddy ;  fo  that  1  could  not  fully  fucceed  in  feparating  the 
filcx.  I,  therefore,  employed  that  mixture  to  convince  my- 
felf  of  the  abfence,  or  prefence,  of  magnefia,  among  the 
conftituent  parts  of  that  foflil.  With  this  view,  I  faturated 
it,  with  the  affiftance  of  heat,  with  mild  calcareous  earth. 


^  Th«  habitudes  of  cimolite,  in  the  fire  of  the  porcelain.funuicej| 
>ave  been  mentioned  at  No.  %^  of  the  firft  c0ay. 
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and  reduced  the  fluid,  when  filtered,  to  a  fmaller  bulk,  hy 
eviporation ;  carefully  removing,  at  the  fame  time,  the 
felenite,  as  it  appeared.  Yet  no  trace  of  fulphatof  mag- 
nefia  was  percepcibteu 


a)  Two  hundred  grains  of  cimolitc,  mixed,  and  ignited 
with  thrice  their  quantity  of  cauftic  pot-afli,  afforded,  after 
cooling,  a  blueifh,  and  grecnifli- white  mafs.  From  this, 
when  foftened  with  water,  the  undiflblved  part  was  fcpa- 
rated  by  filtering. 

b)  The  alkaline  liquor  had  no  colour.  It  at  firft  con- 
tinued clear,  on  being  faturated  with  fulphuric  acid ;  but, 
at  a  raifed  temperature,  ;t  coagulated  to  the  confiftence  of 
jelly.  Upon  the  affufion  of  more  water,  and  proper  di- 
gettioiiy^Hceous  earth  feparated,  weighing  44  grains,  whea 
ignited. 

c)  The  earth,  which  was  not  taken  up  by  the  alkali  (tf ), 
was  of  a  grey  white,  and  weighed  220  grains.  It  diffolved, 
by  degrees,  to  fulphuric  acid,  which  was  added  to  it,  and 
left  behind  iomxi  Jiliceous  earthy  which  weighed  five  grainSy 
after  ignition. 

d)  Both  the  fulphUric  folutions  \b)  and  (r)  were  next 
added  together,  *  and  partly  evaporated  ;  after  which,  cryf* 
tals  of  alum  appeared,  as  the  liquor  cooled.  The  remainder 
of  the  fluid  congealed,  on  farther  evaporation,  to  a  jelly. 
When  mixed  with  water,  digefted,  ind  filtered,  there  re- 
mained filiceoui  earthy  in  the  form  of  pellucid  vitreous 
grains^  the  weight  of  which,  after  grinding  and  ignition, 
was  64  grains. 
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e)  I  now  combined  the  folttcioii  widi  Prufian  alJult^ 
which  produced  a  deep-blue  precipitate ;  hf  the  quantity  of 
4f7hich  the  proportion  of  the  ferruginous  ingredient^  in  die 
form  of  oxyd  of  iron^  attraftible  by  the  nugneti"  was  de* 
termined  at  2|  grains. 

f^  When  the  portion  of  iron  had  been  feparatei,  I  added 
t  fmall  quantity  of  vegetable  allcali  to  that  part  of  the  (blu- 
tioa  which  yet  remained.  By  this  treatment,  and  fubfe- 
quent  evaporations,  I  obtained  aluminous  cryltals,  in  fuc- 
ceffion,  to  the  end.  But,  at  the  fame  time,  there  ftill  fepa- 
rated  (omt  ftliceous  earthy  amounting  to  13  grains,  when 
heated  to  rednefs. 

g)  The  whole  d(  the  alum  (fulphat  of  alumine)  obtain* 
cd>  was  re-diffolved  in  water,  and  the  argillaceous  earth 
fcparated  by  vegetable  alkali.     This  argil^  depurated  and 
gnited,  gave  46  grains  in  weight. 

Therefore,  the  above  200  grains  of  cimi    e  produced  : 

Ignited  ^/V^A-    .     C.  b) 


d)     .    64( 
/)      .     13) 


r26  grains* 


/) 

Jlumine      .      ^) 46 

Ignited  oxyd  of  iron    cj" 2^ 

Lofs  by  igniUon     A.  j)  .     •     .     .     .      24 


1981  grains. 
Whence,  om  hundred  parts  of  fimoliu  contain: 
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Silex 63 

Alumlne     •     .     .     ,  23 
Oxydoftron    •     .     .        1,25 

WaUr       4     .     .    •,  12- 


993^5 


Wieh  regflupd  to  thefe  conftltuent.  parts,  and  thoir  ^opor^ 
tions  to  each  other,  the  cimoliu  might  properly  be  placed  in 
the  mineralogictf  fjrflem  along  with  the  commori  fpecFcs 
of  clay :  but  its  diftinguifhing  qh^rafter,  on  which,  alfo,  its 
other  phylical  properties  depend,  undoubtedly  confifts  in  th« 
minutely  divided  ftate  of  the  filiceous  ingredient,  as  well 
as  the  moil;  intimate  mixture  of  this  laft  with  the  arjiU 
laceous  part. 
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XXI. 
CHEMICAL  EXAMINATION 

OF    THE 

MAGNESl^iN-SPAR  (Bitter/path.) 
(Crjrftallized  Muricalcite^  Compound  Spar^  of  Kirwan.) 


A*. 

Among  iHc  Tyrolefe  foflils,  and  thofc  of  Salzburg,  fo 
remarkable  hy  their  variety,  there  occur  certain  rhombic 
cryftals,  which  are  moft  frequently  found  iingly  inter, 
fperfed  in  ailaty  chlorite  {Schneideftein)^  mixed  with  (ilver- 
grey  magncflan  lamellas.  Thofe  cryftals  have  been  called 
rhomhoidal  fpar  on  account  of  their  figure,  or  magnefian* 
fpar  {Bitter-fpath)  on  account  of  this  fuppofcd  conftituent 
part. 

The  colour  of  thofe  cryftals  is  grey ifli- white,'  paffing 
more  or  lefs  into  yellow  or  reddifh.  They  commonly 
form  regular  rhombs,  from  one  half  to  three  fourths  of  an 
inch  thick;  but  they  are  alfo  found  of  a  greater  iize. 
Their  external  fplendour  is  only  moderate ;  but  internally 
they  poflefs  a  high  luftre.  Their  fraSure  is  of  the  ftraigfat 
foliated  kind ;  but  the  figure  of  their  fragments  is  rhom* 
boidal.  They  are  moAly  tranfpannt  in  a  great  degree;  » 
but  the  fragments  of  the  larger  cryftals  are  nearly  p^i» 
lucid  I  and  if  held  againft  the  light,  they  exhibit  changing 

*  Biobacbtungen  und  Entdeckungen  aus  der  Noiurkunde,  vol.  ▼«. 

rambow^. 
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laiAtow-Cohmrs.  Their  hirdnefs  it  a  medium  between 
that  of  calcanHms^ar  ati4  that  of  felfpar;  as  the  fiift 
nmy  be  fcratched  by  thcnl,  but  they  themfclvcs  may  be 
fctatched  by  the  fecond  *« 

Their  fpecific  gravity  I  have  found  to  be  l,48o. 

a)  An  entire  piece,  weighing  lOO  grains,  was  ignited  th 
a  covered  crucible  for  two  hours ;  yet,  notwithftanding  iu 
fparry  texture,  it  remained  entire,  without  flyihg  in  pieces. 
.  It  was  rendered  afti-grey,  and  wholly  dpake,  though  prc»- 
f^vbg  fdme  luftre.  At  the  fame  time  its  weight  was  lef- 
fened  45  grains  f. 

h)  The  aSion  of  minehil  acids  upon  magnefian-fpaf, 
while  in  grofs  fragments,  is  not  perceptible ;  but  if  pulve- 
rised, they  attack  and  diflfolve  it  gradually,  attended  with  a 
continued  gentle  efFervefcertce.  With  the  fulphurlc  acid, 
ftlenite  is  generated,  and  the  fupernatant  folution  is  of  a 
pale^reddifh  colour.  Nitric  acid  produces  a  colourlefs  folu- 
don,  and  the  muriatic  acid  a  yellow  one. 

But  when  pieces  of  calcined  magnefian-fpar  are  em- 
ployed, the  folution  goes  on  rapidly.  And  in  that  cafe  the 
nitric  acid  leaves  a  metallic  refidue  behind,  which  feparates 
•f  a  bfown-rtd  colour. 


•  More  circumftantial  defcriptions  of  the  citcmal  ehara£lers  of 
this  foffil  have  bcch  given  by  Karfien  in  Beob.  u.  Kntd.  a.  d.  Na- 
turk.  vol.  V.  page  ^^.—hom  Catal.  d.  1.  Collet,  d.  Foffils,  vol.  i. 
page  1%^^  with  the  name,  Chau^  magnefi^g  i—taid  FicbteL  MinerU 
Aufsatze,  page  189. 

*f  For  the  habitudes  of  magnefian  fpar  in  a  porcelain-heat,  fee 
If,  16  of  the  flrft  Effay. 

S  c)  Thru 
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c)  Ihrei  hundred  grams  of  finely  powdered  magnefiaiw 
fpar,  mixed  with  an  equal  quantity  of  potF-aib,  were  ignited 
for  two  hours  in  a  crucible*  The  mafe  returned  black  out 
of  the  fire,  except  that  its  middle  part  was  rendered  of  a 
dark  aft. grey.  Wheai  triturated,  and  covered  with  water^ 
it  became  light-green.  .Muriatic  a<;id  aiFuled  upon  it,  in 
fufficient  quantity,  diflblved  the  whole,  forming  a  clear 
golden-yellow  tindlure. 

•J 
,  d)  This  folution  was  decpfBpofed  by  means  of  carbonated 
pot-aft,  and  with,  the  ailiftaace  of  heat.  Sulphuric  acid 
was  poured  upgo  the  precipitate,  preyioafly  diluted  with 
water,  in  fuch  a  quantity  that  the  acid  was  pred6minant. 
Abundance  of  rclcnitc  (fulphat  of  lime)  was  thus  produced^ 
which  feparaicd  from  the  remaining  iluid. 

e)  I  next  evaporated  the  folutipn,  that  remained  after  |bc 
(eparation  of  the  felcfnite,  ancj-^ii^hicb  contained  fulphat  of, 
magncfia,  and  a  fmall  portion  of  ftilphated  oxyd  of  iron ; 
carryinjg  on  the  operation,  until  thc.felme  mafs  appeared  in 
a  dry  ftatc.  This  lail  I  fubje<5led ,  to  a  red-heat  for  two 
hours,  re-diflblving  it  afierwarus  in  hot  water.  Upon  the 
filter  there  remained  a  fubtle  red-brown  ox^yd  of  iron> 
weighing  nine  grains,  and  wholly  obeying  the  magnet, 

■  f)  The  folution,  now  freed  from  the  iron»  afforded,,  hf 

cryftallization,  a  pure  fulphat  of  magnefia;  which,  wher> 
properly  decompofed  by  pot-aft,  and  with  the  afliftance  of 
heat,  yielded  133  grains  of  carbonated  magnejia. 

'  f )  The  fulphat  of  Hmc    (^),    decompofed  by  diflolved 
cjjirbonat  of  pot-aft,  furnifted   160  grains  of  crude  calca- 
reous earth.     To  examine  whether  this  laft  ftill  contained 
any  magncfia,  I  diffolved  it  again  in  nitric  acid^  mixed  the; 
folution  with  cauftic  ammoniac,  and  filtered  the  precipitate 

then 
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tben  formed.  This  itiifnediately  difiblv/ed  in  fulpburk  aidid^ 
Which  was  added^  and  being  precipitated  by  .carbonated  pot« 
aih,  it  ftill  yielded  three  grains  of  magnefign  earth ;  which 
fubtraScd,  leaves,  therefore,  157  grains  for  the  quantity  of 

enidc  calcareous  earth  j  or  rvri^a/ ^ //;!^« 

1 

-  Confequently,  I  obtained  from  the  ^bove  300  -grains  of 
tk^  Tyrolefe  magnefuin-jpar : 

Carbonat  of  lime     .     .    ^)     .     .     .     ;     IS7  grs.      v 
Magmjia     .     .     •     •    /)  ^33 )         .     ,36     " 
g)      3>        ' 

O^j^i ^Vr^^  contaihing  .  >   .  ..j 

fome  maoganeie .    ;#)••..;         9,     .   >  A 

'  •  ■"    ^      •    •  :     .    ^ : r^.KA 


As.  no  iofs  of  weighty  but  ratiber  an  extrejs'^  appearsjLni 
ftc  fum  of  the  conftituent  parts,.  giVen  fepiirgtely,  v:f  nwy 
conclude,  that  thofe  ingrodi^ts  might,  perhaps,  haverbeea. 
capable  of  undergoing  a  ftijl  gifeater  degree  of  >deficca^j^n*  .- 

,  Therefore  a  hundred  parts  of  nwgneJinTh/pflf  cpflfidof ;, 

Carhonat  of  lime     .     .      .      .,.•*.     5?jv.. 

Oxyd  rf  iron^  impregnaUd  wkh  ft^nganefe    *       3  ..   ;. 


100 


Although  it  is  oniy  a  few  years  Cnce.  tjiis^  foffil  yi^ 
brought  to  Vienna  by  fomc  Tyrolefe  deaJters:^n*»loeraI| 
of  their  count^,^«nd  froii>-th«nce4>roughtJnto  farthcrjlSt 
tice;  yetitfecms  that  Woulfctas  airfMy'befn-^g^juaifited 

s  2  with 
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with  it  at  an  earlier  perioj.  For  the  fi)flil»  :t¥hich  he  e»« 
mined,  and  d«fcribcd  in  the  BhiUfopb.  Tramf.  for  1779* 
by  the  name  of  4oMpaund  fpar^  agrees  with  the  Tyrokfq* 

It  is  alfo  provedv  tbat  the  magnefian^^rpar  is  ibim4  not 
only  on  the  borders  of  the  Tyrolefe  and  Salzburg  moun* 
taisis,  but  likewife  in  other  places,  by  the  following  exa* 
mination  of  a  fpar  of  that  kind,  coming  from  To&r^,  Im 
U^emulandy  a  province  of  Sweden. 

It  occurs  in  the  foiHt,  in  which  I.  have  feund  it  of  a 
grey-white  colour,  with  a  ftfong  luftre,  nearly  refembling 
that  of  the  mother  of  pearl,  in  femi^-pelhicid  an^  rhom- 
boidal  fragments.  With  regard  to  its  fraSare,  it  can 
fcardty  be  diftinguiflied  from  that  variety  ©f  the  Tyrolefe 
magneSan-fpar,  which  furniChed  the  fubje£t  of  the  forego- 
ing analyfis*  The  only  difference  confifts  in  its  external. 
feVni ;  that  is,  it  does  noc  <K:euf  in  fingte  Inter^riod  cryf- 
tzh'i  tike  the  laft^  but  in  m^flts  |  and  it  is  accompanioi  by  a 
green,  oompaA,  liyluratedcUy,  an4  a  gro&«foIiated,  docp 
verffigrts-green /iiA:  (magi^efi^  earth.) 

tf)'A  IkuJt  piece  of  \^  ^ftited  f^  fr  upon  cfaarcoai^ 
turns  brown  without  fplitting.  It  diflTolves,  by  fufion,  in 
a  neutral  phofphat,  and  fovm^  a  clear,  coliourle&  bead. 
Nearly  the  fame  -eiFed  is  produced  by  glafs  ofborascn  When 
heated  to  redni^  wkte  ibcb  on  tbQ  meftivg-fpogn,  it  fufes 
into  a  dull,  blueifh-green  globule*  "  ^ 

b)  Two  hundred  grains,  ttduced  to  powder,  difTolved 
gradually,  and  with  efFervefcence,  in  th^  muriatic  acid.  CauC- 
lictoMBoniac,  added  to  die  yeliaw  foh&tion,  prodsced  alight 
loocttient  precipitate  of  a  £rty  giecQ^  which  on  the  S\^, 


*W    liiw'iH»»H     m\*  m*    f^tti  •  i,<im*'*^     n»i  »       Milll< 


^  krr^usm'i  H«n«»iit«  ^  Miaerslogyv  iJboL  1794*  vel.  t.  p.  9^ 

tering 
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tering  paper  changed  to  a  brown,  and,  heated  to  rednefs, 
yielded  4 J  grains  of  oxyd  of  iron. 

c)  The  folution,  tio^  rendered  colourlefs,  was  evapo- 
rated to  a  fmaller  compafs,  mixed  with  one  third  part  of 
alkohol,  and  combined  with  as  much  fulphuric  acid  as  was 
neceffary  to  precipitate  the  filiceous  earth  from  the  felenite 
or  gypfum  {fnlphat  of  lime)^  which  was  then  feparatcd, 
and  walhed  with  a  mixture  of  alkohol  and  water. 

^  When  the  whole  of  the  liquor  had  been  again  re- 
duced by  evaporation,  I  precipitated  its  magnefian  earth, 
by  means  of  carbonated  pbt^afli,  affifted  by  a  boiling  heat. 
It  did  not  prove  to  be  as  loofe  as  it  ought  to  have  been,  and 
thus  it  ihewed,  that  it  was  not  yet  pure.  Hence,  on  the  af- 
fufion  of  fcrlphuric  acid  upon  this  precipitate,  more  felenite 
was  depofited,  which  I  added  to  the  firft.  The  (blution, 
thus  freed  from  it,  then  afforded  pure  fulphat  of  mag- 
nefia  {Epfomfalt)^  which,  re^iffolved  and  decompofed  in 
a  boiling  heat,  by  alkaline  carbonat,  afforded  5^  grainsi  of 
iarbonaied  magnefta. 

e)  The  felenite  alfo  was  decompofed,  by  boiling  with 
water  and  carbonated  pot-a(h.  Thus  I  procured  from  it 
'1 46  grains  of  mild,  or  carbonated  calcareous  earth. 

This  Swedtjb  magnefian-fpar,  therefore,  contains  much 
left  magncfia  than  the  Tyrolefe ;  and  the  proportion  of  its 
conflituent  parts  in  one  hundred  is  the  following : 

Carbonat  of  lime 73 

Magnejia 25 

'Oxyd  of  iron^  containing  a  little  manganefe  .     .     .      a,a5 

100,25 

$3  XXII. 
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XXII. 
EXAMINATION 

f 

OF  THE   SUrPOSKD 

MURIACJTE. 

1  HE  review  of  ou^  prjsfent  knowledge  of  mineral  bodies 
would  undoubtedly  be  much  more  cxtenfive,  and  at  th^ 
fame  time  require  much  fewer  corretSions,  if  every. newly 
difcovere^  foflil  were  immediately  put  to  the  chemical  teft, 
and  not  received  into  the  fyftematical  arrangement,  till  it 
had  been  ftamped  with  the  authentic  feal  of  truth. '  > 

The  muriacitc  Aots  w^^  ^^  i  to  be  as  yet  fo  generally 
known,  that  I  may  j  »i  <  ;  :  to  be  able  to  prevent  its  far- 
ther introduftion  to  thw  pubiic  in  an  erroneous  (hape,  by- 
means  of  the  examination  which  I  am  going  to  defcribe, ' 

Fichtel*  givQS  the  following  account  of  it. 

Abbe  Poda  has  lately  dlfcovered  a  new  fpecies  of  calcareous 
earthy  woich^  by  reafon  of  its  conftituent  parts^  he  calls  muri- 
ated'  lime,  or  muriacite,  according  to  the  new  method  of  no^ 
minating  fojfds  j  hfcauje  that  mineral  is  compofed  of  calcare^ 
ous  earthy  muriatic  acidy  and  water.  The  miners  in  the  fait ^ 
pits  at  Hall,  in  Tyrol,  call  it  fcaly  gypfum  {fchuppiger 
gyp^'ftiin,)  Buty  beftdes  this  difference  in  its  conftituent 
partSy  it  is  alfo  farther  diftinguijhed  from  the  compaS  gyp^ 
fum:  iff,  by  its  greater  hardnefs 'y  2dly,  by  the  quadrilateral^ 


•  See  his  Mineralogifcbe  Aujsaetze.  Vienna,  1794,  page  2ii. 

rectangular 
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tilt  angular  fcales  r"  laminas^  of  which  it  is  entirely  com^ 
pofed\  and  3dly,  by  its  much  more  difficult  filution  i?:  watery 
of  ivhichy  at  a  msan  temperature^  it  requires  4 300  parts, 
JVe  expeSf  to  receive  from  the  Ahbe  himfclf  the  circumftantiat 
Jejcriptfon  of  this  new  Jpecies  of  calcareous  earth. 

This  foffil  the  more  deferved  a  chertiical  examination,  a$ 
hereby  we  might  be  enabled  to  undcrrtand  by  what  means 
Nature  could  produce  a  combination  of  the  earthy  faline 
kind,  which  in  the  dry  as  well  as  in  the  cryftallized  ftateis 
fo  much  difpofed  to  deliquefcence ;  but  which,  as  here  is 
fuppofed,  exifts  in  a  dry  and  compaft  ftate,  and  at  the  fame' 
tioie  requires  fuch  aii  excefSve  quantity  of  water  to  be  dit' 
foived. 

That  fpecimen,  v/hich  has  been  fent  me  fi'om  Vienna^  as 
genuine'  muriacite  of  //////,  in  Tyrcl^  is  an  aggregate  of 
reSangular,  four-fided  plate?,  of  a  light-grey,  black-grey, 
and  in  part  rtxiuifli  colour,  with  bright  fpecular  furfacesj 
and  hence  not  ill  rcfcmbing  grofs-foliated  hornblende.  By 
the  tafte,  and  partly  even  by  bare  infpection,  it  betrays  an 
admixture  of  fome  portion  of  rock-falt.  Trituration  re- 
duces it  to  a  white-grey  powder. 

a)  Upon  five  humlred  grains  of  it  alkohol  was  poured ; 
which,  after  24  hours,  I  again  feparated  by  filtering.  The 
ardent  fpirit  continued  colotirlcfb ;  and  when  evaporated,  it 
left  pure  common  fait,  or  muriat  of  foda,  behind,  in  the 
ftate  of  dry  cryftals. 

b)  This  being  done,  water  was  afFufed  upon  the  powder, 
until  all  the  faline  parts  were  lixiviated.  Ihis  aqueous  fo- 
Jytion,  which  was  likewife  colourhfs,  being  evaporated  to 
drynefs,  left  alfo  common  fait  behind  i  but  contaminated 
with  sypfum. 

s  4  c)  Th« 
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c)  The  £ilt  obtained  in  both  extractions,  and  added  to*  - 
^ether,  weighed  91  grains.  By  the  affufion  of  ^ne  part  of 
alkohol)  mixed  with  three  of  wat;er,  all  the  (alt  was  di(^ 
iblved,  and  the  refidual  gjfjf^n  amounted  to  17  grains. 
This  determines  the  qiu^tity  of  the  muriat  pf  foda  at  74 
grains. 

d)  I  next  treated ^be  powder  (which  had  been  previoufly 
grafted  both  by  alkohol  ^d  water)  with  dilute  nitric 
a<?idi  djgefting  it  gently.  Carbonated  pot-afli,  added  tfi^ 
t;he  nitrated  fluid  which  was  again  fcparated,  threw  down  an 
^arth,  weighing  3t6  grains  when  dried,  and  confifting  of 
calcareous  earthy  impregnated  with  iron. 

e)  The  refidue  was  boiled  with  water  and  carbonated  pot- 
afli.  The  fluid,  filtered  off,  was  then  (aturated  with  nitric 
aicid«  By  the  addition  of  muriated  barytes,  a  precipitate 
wasi  obtained,  confifting  of  fulphat  of  baxyte$. 

/)  Upon  the  edulcorated  refidue  I  poured  again  fome  ni- 
tric acid,  which  produced  a  great  effervefcence.  After  due 
digeftion  I  feparated  the  fluid  by  filtration ;  and,  while  yet 
boiling,  I  combined  it  with  alkali,  by  which  treatment  I 
obtained  76  grains  of  carbonated  lime.  But  as  this  laft  had 
exifted  in  the  foffil,  in  a  flate  of  combination  with  die  fuU 
phuric  acid,  mentioned  at  (^),  we  muft  only  reckon  iia 
grains  of  gypfum,  or  fulphat  of  lime. 

g)  What  remained,  after  the  extraSion  with  nitric  acid^ 
weighed  now  265  gritins.  It  was  a  minute,  light-grey^ 
micaceous  fand. 

r 
.  / 

In  thcfe  500  grains  of  the  foflil,  therefore,  have  been 
found : 

Muriat 
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Muriat  of  foda     .     .     .     f) 74 

Gypfi*^ 0    I7> 

f)  120)   •     •     •  ^37 

Carb$nat  of  Rnrn     •      •    ^) 26 

Sandy  rejidui    .      ,      •    ^^     •     •     •     i     •  265 


502  grs; 


Hence,  the  exiftence  of  a  stffrtxr  muriat  of  Utm  in  the 
ioncrite  ftatiy  and  alfo  the  name  of  muriacite^  which  has 
been  given  to  it,  are  incompatible  with  this  refult. 
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XXIII.       .        • 
EXAMINATION 

OF    THE 

NATIVE    ALUM 

Fram  Mijeno, 

The  alum  cavern  {grotta  dl  alutne)  ^t  the  Cape  MifinOy 
near  Naples^  which,  as  it  were,  ferves  as  a  laboratory,  where 
Nature  alone,  unafliftcJ  by  art,  is  conftantly  producing  per- 
fect alum,  has  been  mentioned  only  by  few  of  the  Natu- 
ralifts  who  have  vifited  that  country.  Profeflbr  Spallanzani* 
fays  of  tills  remarkable  grotto : — Before  the  traveller  reaches 
the  promontory  Mifeno,  he  meets  with  its  harbour^  luhich^  there 
is  no  douht^  is  likewife  a  crater ;  as  it  is  furrounded  on  all 

fides  with  eminences,  Thofe  elevationf  cmfift  of  tufas^  and  on 
§ne  fide  of  them^  a  little  above  the  fca^  there  is  feen  an  aper* 
iurey  made  by  arty  which  is  called  grotta  di  Mifeno  j  and 
where  fulphat  of  alumine  (alum)  continually  ejflorefces.      This 

fait  is  not  known  by  the  natives^  or  at  leaft  tbcy  pay  no  atten» 

tion  to  it. 

The  fubjciS  of  the  following  analyfis  has  been  a  portion 
of  the  alum  of  Altjenoy  coUefted  on  the  fpot  itfelf,  and 
given  to  me  by  that  worthy  naturalift,  John  HawkinSy  Efq, 

All  faline  efflorefcences  agree  in  this,  that  while  they 
continue  in  the  dry  ftate,  they  give,  no  fign  of  the  cryltal- 
line  figure,  that  is  peculiar  to  each  particular  fpccies  of 
fait.     They  always  appear  of  a  fibrous  form.     For  this 


1  ravels  in  thcTwo  Sicilies,  vol.  i. 
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reafon  alfo,  this  efflorefced  native  alum  does  not  preient  its 
appropriate  oftahcdral  form,  but  is  found  in  fmall,  d^ 
tached,  and  roundifh  accumulations,  of  very  thin  and 
fliort  fibres,  pofllfied  of  a  white  colour,  and  filky  luftre, 
(hough  in  part  intermingled  with  minute  cryftalline  grains. 

a)  One  thoufand  grzins  of  this  native  alum,  difTolved  in 
10  ounces  of  boiling  water,  left  120  grains  of  a  yollowilh- 
grey  earth  on  the  filtering  paper. 

*)  The  clear  folution,  when  evaporated  for  the  pUrpofc 
of  cryftallization,  gradually,  and  alone,  afforded  47a  grains 
of  pure,  clear  alum,  in  oftahedral  cryftals ;  although  their 
formation  had  not  been  promoted  by  the  addition  of  pot- 
alh.  At  the  fame  time  25  grains  oi  fe Unite  (gypfum)  ap* 
peared. 

c)  Thofe  470  ^grains  oP.cryftallized  alura^  re-diflblved 
in  water,  were  decompofed,  while  yet  boiling,  by  carbo-* 
nated  lime.  After  the  feparation  of  the  gypfum  then  gene- 
rated, I  evaporated  the  remaining  flaiJ,  along  with  the 
wafliings,  to  a  fmaller  bulk,  and  freed  it  from  the  felenite, 
which  ftill  continued  to  appear.  It  yielded  27  grains  of 
Julphat  of  pot^flj, 

d)  After  this,  the  remainder  of  the  folution  of  the  crude 
alum,  that  would  no  longer  (hoot  into  folid  cryftals,  was 
infpiflated,  by  farther  evaporation,  to  a  grey-white,  unctu- 
ous mafs;  being  but  an  imperfeft  fulphat  of  alumine. 
This  fubftance  might,  in  the  prefent  cafe,  be  confidered  as 
a  true  mineral  butter  ( Bergbutter).  By  afFufion  of  water  it 
formed  a  fomewhat  turbid  folution;  and,  by  being  then 
treated  with  a  fmall  portion  of  pot-afli,^  it  yet  afforded  29a 
grains  of  concrete  cryjials  of  alum. 

e)  The 
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i)  The  above  120  grains  of  earthy  reficiue  (1?)  were 
boiled  with  mild  vegetable  alkali  and  water.  The  filtered 
licjuor  was  then  faturated  to  excefs  with  muriatic  acid, 
and  combined  witK  muriated  barytes*  Upon  which  fulphat 
of  bary tes  fell  down. 

/)  I  now  drenched  in  muriatic  acid  the  refidue,  that  had 
been  boiled  with  alkali*  This  laft,  again  feparated  from  it 
by  the  filter,  was  next  faturated  with  carbonated  pot-aih. 
Eleven  grains  of  a  yellowifli  earth  were  then  precipitated  j 
which)  upon  clofer  examination,  were  fi)uiid  to  coofift  of 
two  grains  of  axyd  tf  iroiij  and  nine  grains  of  carhnated 
lim ;  which  laft,  together  with  that  which  had  been  indi. 
cated  in  combination  with  fulphuiic  acid  by  the  muriated 
bary  tes  {e)j  amounted  to  15  grains  of  feUnite. 

g)  The  final  remainder,  which  had  refifted  the  attack  of 
the  muriatic  acid,  weighed  92  grains,  and  vras  a  fandy 
earth,  of  a  greenifh-grey  colour,  meager,  and  harfli  to  the 
feeL 

From  1000  lbs.  therefore,  of  this  rough,  native  alum 
from  AtifetiSy  may  be  produced,  barely  by  folutioo  in  water, 
and  fubfequent  cryftallization : 

1 )  Jlumy  prmndid  by  Nature  herfelfwth 

the  requifite  quantity  of  p0U^Jh       .     •     .     470 

2)  Jluniy  wbofe  cry/iallization  is  pro^ 

moted  by  adding  pot^afi .     290 


760  lbs. 


When,  therefore,  SpaUanzani  cenfiired  the  native  for 

not  knowing,   or  for  difregarding  this  natural  produA^ 

wbkb  is  fo  eafily  procured,  and  which,  with  fo  little  ex- 

S  pence. 
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pence,  may  be  made  a  profitable  article  of  commeitdi  he 
'was  not  unfupported  by  reafori.  This  alum  of  MifeM^  it 
(hould  feem,  might  be  of  the  fame  good  quality  as  that  of 
Tolfa\  as  it  can  be  rendered  as  free  from  iron  as  this 
laft,  and,  as  befides,  the  proportion  of  fulphated  pot-aib 
would  not  be  greater  in  it  than  in  the  Roman  alum. 

This  t>ortion  of  fulphat  of  pet-a{h,  contained  In  the  alum 
from  Mifeno^  occafions  the  following  queftion ;  which  in*- 
deed  it  will  be  ftill  difficult  to  anfwer  at  this  time. — It  is : 
As  this  grotto  confifts  merely  of  volcanic  tu&,  in  which 
no  vegetation  takes  place,  whence  does  Nature  procure  the 
vegetable  alkali,  requifite  to  the  generation  of  the  cryftal- 
lisable  alum  ? 

N9tt.  Another  tnflance  of  the  like  daily  produ£lton  of  nathfe 
alum  occurs  at  Solfatara^  where  it  is  procured,  and  refined  after 
the  manner  defcribed  by  Prof.  Breiflak.  From  the  following 
paflivge  of  his :  Effais  Minerahgiques  fur  la  S^lfatart  de  Pmix* 
%9k^  Naples,  179a,  page  157,  it  appears— —^T'/^a/  it  is  mfm 
the  ground  of  (be  froduSlion  ({f  thefe  faline  efflorefcencetf  the 
mhundance  and  richnefs  of  nvbicb  are  equally  furfrizingy  andp 
Hke*wifef  of  the  excefi*ve promptitude  oftbeir  re-produ&ion,  that 
k  has  been  refolded  on  to  eflahllfk  at  Solfatara  a  manufafhtr$ 
qf  alwrt,  mfbieb  ^  late  bas  been  put  in  affwity  by  Jofepb  Bren^ 
tano  Cimduroli — In  the  fuller  account  of  it,  given  page  »3t, 
according  to  which,  the  aluminous  lixivium,  by  n^ans  of  boiU 

.  !ng,  is  brought  to  (hoot  into  cryfials  in  no  longer  time  than  24 
hours,  there  is  no  mention  made  of  any  artificial  addition  of 
potuifh.  It  is  therefore  probable,  th£t  the  alum  of  Solfatara^ 
like  the  above  of  Biiftmoj  is  already  by  Nature  provided  wi«H 
that  poKtioxiof  pot«afb,  which  Is  necedary  to  the  produ^ionof 
pcrfe^ly  cryftallizcd  aluiiw 


XXIV. 
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XXIV. 

EXAMINATION   '  '  '• 

KATirn  SALT'PETRE  (NiLr^h 

From  Molfeita. 


X  HE  difcoycry  of  the  native  ialt-peti;e-mine,  or  of  the 
Pulo^  producing  nitre  at  Molfetta^  in  Jpuliay  made  by 
Abbe  Fortls^  in  the  year  1783,  could  not  fail  to  attraft  the 
attentiou  of  naturaiifls,  in  a  degree  proportionate  to  the 
importance  of  the  fubjec^.  *  . 

Various  philofophers,  who  have  vifited  and  examined  the 
Pulo  fince  its  difcovcry,  have,  already  given  cifcumftantial 
dcfcriptions  of  the  i>aturil  ftate  of  that  remarkable  pit,  as 
well  as  an  account  of  the  great  quantity  of  nitre  which  it 
affords,  and  of  its  incomprehcnfible  daily  re-produ&ion. 
As  to  ihefe  dcfcriptions,  I  fhall  refer  the  reader  chiefly  to 
thofe  publilhed  by  Prof.  Zimmermann  of  Brunfwick  *,  and  by 
de  Sails  Marschrin\, 

i 

.  The  nitre  employed  in  the  following  analytical  experi- 
ments was  collected  by  John  Hawkins^  Efq^  who  ha$  ex- 
amined that  nitre-pit  in  the  March  of   1788,  in  company 


*  f^oyage  a  la  Nitricre  Haturelle^  qui  fe  trowve  tl  Molfetta^  par 
M.  Zimmerman.  Paris,  1789, 

1  Relfin  in  Verschiedeiu  Pro<vinzcn  des^  Kinigreicbi  Nedpel. 
id  vol.'Zuric  and  Leipzig.  ,  n 

■J  ■  -  with 
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V^ith  Zimmermdnn  aiid  Fortis.  -  In  the  fpccimens  which  rl 
.was  favoured  with,  the  fak-^petce  inyefted  fragments- of \ft 
yellowi(h-whitB,coiiipaa,  lime-flone,  forming  the  ftony 
matter  of  the  Pa/o.  Thefe  fragments,  detached  from  ths 
rock  in  thin  layers,  are  incrufted  with  the  fait,  to  the  thick- 
Aefs,  for  the  moft  part,,  of  one  ftxth  of  an  inch  ;  when  it 
appears  in  a  finely-grained,  cryftalUiie  form,  refembling 
white  refined,  or  Canary  fugar.  On  fome  parts  of  the  lime- 
ilone  I  difcovered  thin  incruflations  of '  a  finely-fibrous 
gypfum,  which,  in  fome  places,  ferved  as  a  bafe  for  the 
nitre  to  reft  on. 

a)  One  7 -6fl«^«4  grains  of  this  native  falt-petre,  together 
with  thelirae-ftonea^d  gypfum  to  which  it  adhered,  were 
•  covered  with  boiling  water.  The  remaining  lumps  of 
ftone  having  been  lixiviated,-  the  clear  and  colourlefs  folu- 
tjoit,  th\js  obuined,  was  next  prepared  for  cryftallizing  by 
gentle  evaporation.  Each  (hooting  of  the  fait  was  a<v 
companied  by  tender,  needle-fhaped,  fclenitic  cryftals.  No 
mother^water  remained;  bufthe.  whole  of  the  folution  cryf. 
tallized,  to  the  laft  drop,  to  a  perfedl  prifmatic  nitre,  Tht 
felenite,»  feparated  from  the  fait  as  much  as  was  pofSble^ 
weighed  40  grains  ;  whereas  the  fait  gave  446  grains- 

h)  According  to  refearches  of  FrofefTor  Fatro*^  this  nitre 
is  laid  to  contain  common,  or  fea-fait,  in  the  proportion  of 
r  to  6.  I  therefore  expedled  to  obtain,  befides  the  prif- 
matic cryftals  of  the  falt-petre,  fome  fea-falt  alfoj  in  diftind, 
iblitary  cubes  :  but  no  trace  of  it,  vifible  to  the  eye,  ap- 
peared. For  this  reafon,  I  attempted  to  difcover  its  pr&r 
fence  by  another  method.  With  this  view,  I  re-^diffolved, 
in  water,  the  cryftals  of  nitre  which  I  had  obtained,  and 


•  Voyage  a  la  Nitrlere  ^tur,  Zimmerman,  page  3^. 
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dropped  diflblved  acetite  of  barytes  into  the  folutioti.  By 
Chefe  means  I  obtained  a  precipiute,  confifting  of  a6  grains 
of  fulphated  barytes  ;  which  (hewed,  that  i8a  grains  of 
felenite  were  ftill  united  with  the  .neutral  bit.  When^ 
after  this,  I  tried  the  nitrous  foiution  with  muriated.fiiver, 
no  more  than  44  grains  of  homfilver  {mmriat  $f  Jihir) 
would  precipiute ,  fo  that  the  quantity  of  common  fait, 
indicated  by  this  laft,  can  be  eftimated  at  only  two  grains. 
By  this,  the  true  quantity  of  pcrfe<aiy  pure  nitre  has  been 
reduced  to  425!  grains. 

However,  I  think  it  more  probable,  that  the  neutral  mu- 
riat,  which  was  mixed  with  the  native  nitre,  was  not 
muriated  foda,  but  a  muriat  ofpot^Jh^  or  digeftive  (alt,  as 
it  is  called. 

c)  Upon  the  ftony  fubftaoces  remaining  after  the  lixi'* 
viation  of  the  crude  nitre,  and  which  exadtly  conftitoled 
one  half  of  the  firft  weight,  viz.  500  grai^is,  I  poured  om* 
riatic  acid«  The  pieces  of  Iime>ftone  diflblved  with  great 
efFervefcence  ;  leaving  a  refidue  of  196  grains  behind, 
which  were  white  gypiunu  of  delicate  fibres.  When  the 
fulphuric  acid  had  been  feparated  from  this  laft,  by  boiling 
it  in  water  with  carbonated  pot-alh,  there  remanied  fome 
carbonat  of  lime,  which  diflblved,  without  any  refidue^  in 
nitric  acid. 

The  limi^JloMiy  .taken  up  by  the  muriatic  acid,  confe- 
quently  amounted  to  304  grains ;  and,  being  fubjeded  to 
£uther  trial,  it  proved  to  be  merely  calcareous  earth,  con* 
taining  a  finall  portion  of  iron. 

Hence,  thefe  1000  grains  of  nitre  fr$m  Miftnoy  here  de- 
oompofed,  have  confiftcd  of:  ' 

Pure 
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Pure  prtfmatic  nitre     . 

t) 

•     .     . 

4254  grains 

Muriated  neutral  fait  / 

h 

... 

.  a 

Selenite        .... 

") 

40  ) 

*) 

ii\\ 

254^    - 

0 

196  ) 

Lime-ftone     .... 

0 

•     .     • 

304 
986 

Lofs 

.    14 

1000 

By  the  compuutioB  of  Prof,  f^airs*^  jhc.  total  m^fs  of 
fflt-pctr-e  in  tht  Pub  (houl4  ampujit  to' between  30  .and 
40  thoufand  centnersy  at  100  lb.  each  ^  and  the  fecpnd  re- 
produAion  of  it  to  more  than  50  thoufand  centners.  As, 
therefore,  the  alkaline  bafe  of  prtfmatic  nitrq  conftitutes 
nearly  one  half  of  the  whole  of  that  compound,  it  is  ob^ 
vious,  that  the  queftion  which  I  have  intimated  at  the  clofe 
of  my  laft  ellay,  concerning  the  origin  of  the  vaft  quantity 
cf  vegetable  alkali,  becomes^  in  the  prefent  cafe,  far  more 
important  and  interefting  to  the  naturalift.  The  coo- 
jedure,  that  Nature  poflelTes  means  of  producing  that  alkali 
beyond  the  limits  of  the  vegetable  kingdom^  nay,  even 
without  any  immediate  influence  of  .vegetatipn,  acquires,  by 
this  Angular  phenomenon,  a  very  high  degree  of  proba- 
bility. 


*  Loco  Citato.    Page  37. 
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XXV. 
CHEMICAL  EXAMINATION 

OF    THE 

MINERAL  SPRINGS,  at  Carlsbad. 


Among  the  hot  mineral  fprings  of  Germany,  that 
at  Carlsbad^  in  Bohemia^  deferves  the  particular  attention, 
not  only  of  the  ph]riician  and  the  philofopher,  but  alfo  of 
every  individual  that  has  a  due  fenfe  of  the  graoid  fcenes  in 
nature.    '  ' 

The  bafon  of  the  main^fpring,  that  wonderful  refenroir, 
is, perhaps,  the  only  one  of  its  kind,  which  Nature  herftlf  has 
formed  of  the  conftitucnt  parts  of  the  fpring,  and,  at  the 
fame  time,  has  covered  it  by  a  triple  marble-vaultj  fitted  for 
the  collection  of  the  mineral  waters  produced  in  the  neighs 
bouring  fubterraneous  laboratory.  The  boiling  main- 
fpring,  ruihing,  with  vehemence,  out  of  the  principal  ipcr- 
tures  of  this  water-vault,  and  filling  the  atmoiphere  witb 
vaporous  clouds  ;^-*the  inceflant  play  of  die  air-bubbles^ 
forcing  their  way  through  the  fmaller  rifts  and  fiffures,  and 
fifing  in  the  form  of  pearls  through  the  river  Topel,  which 
^ows  immediately  upon  a  confiderable  part  of  that  vaulted 
roof  of  the  fpring : — all  this,  at  the  firft  view,  invites 
the  mind  to  refledion  ;  at  which  the  fpedator  can  hardly 
avoid  falling  into  the  pleafmg  illufion  of  feeing  Nature, 
that  ufually  likes  to  operate  in  a  hidden  manner,  work- 
ing here  cIoTe  at  hand,  and,  as  it  were,,  before  his 
eyes, 

I  think 
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I  think  it  ncedleft  to  enter  into  a  topogragbical  and  ph)^ 
fical  defcription  of  Carlsbad^  becaufe  there  alreadj  cpci4 
feveral  accounts  and  defcripUoiis  of  it<  Among  thefe^  cbf 
Treatife  on  QtrlsbaJ,  by  Dr.  Becbefy  may  be  confidered 
as  the  moft  capital  wo^-k.  I  fliall,  therefore,  fuppofe  the 
reader  acquainted  with  its  contents  ^  which,  a,lfO|  in  ge- 
njeraJ,  I  refer  to  ii\  this  eflay.  ^ 

My  principal  deflgn  is,  to  ftate  our  obfervations,  and 
the  cooftituent  parts  of  the  Carlsbad- water,  the  decompo^ 
(uion  of  wh^  we  attempted*  at  the  ^ot  itfelf,  in  July 
17899  a$  well  as  to  conipare  them  with  thbie  given  by 
Dr.  Buhir.  Befides  this,  I  alfo  intend  to  fay  fomething 
of  the  manner  which  Nature,  probably,  adopts,  in  eiabo^ 
rating  this  mineial  fpring,  by  way  of  a  fmall  addition  ta 
the  theories  that  have  been  already  offered  on  this  bead. 

In  our  refearches,  we  confined  our  experiments  to  the 
thr«e  priiKipal  fprings  :  the  main-fpring,  the  new  fpring^ 
and  tlot  in  the  cqfiU,  Upon  the  whole,  thefe,  like  the  other 
collateral  fprings  that  are  lefs  made  ufc  of,  agree  with  each 
other  in  their  conftituent  parts,  as  well  as  in  the  proportion 
of  the  more  fixed  parts,  which,  in  all  of  them,  is  much  the 
fame.  But  they  difier  confiderably  from  each  Other  in  their 
fiiare  of  carbonic  ac^d  ;  and  this  variation  is  regulated  by 
4he  temperature,  which  in  one  fpring  exceeds  that  of  an* 
other  ;  the  quantity  of  carbonic  acid  being  in  the  inverfe 
ratio  of  that  of  the  heat.  And  for  this  reafon,  of  the  above- 
inentiohed  ^ree  fprings,  main-fpring  the  hotteft  of  all, 
and  whofe  temperature,  upon  an  average,  is  of  ib^^  of 
Farenheit's  thermometer,  contains  the  leaft  of  the  acid. 


*  For  I  had  the  pleafurc  of  making  thefe  experiments  in  com- 
pany with  Count  Gefsler^  Chamberlain  and  Prii^^coun/eilor  to  the 
King  of  PruJUa. 
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The  fpring  at  the  caftlc,  on  the.  contrary,  the  temperature 
of  which  ii  raffed  only  to  120®  or  125**  Fartnb.  contains 
the  grcateft  portion  of  carbonic  acid*. 

To  five  the  troable  of  a  tedious  ennmeratton  of  the  ex- 
periments made,  I  (hall  give  only  a  (hort  defcripcton  of  our 
method  of  proceeding,  and  mention  the  refalts  in  a  Ibm- 
mary  way. 

'  The  conftituent  parts  of  the  mineral-water  of  Carkbad 
are,  in  general,  carhonat  of  foda^  futpbirt  offodny  (Glauber- 
filt),  and  murtat'offida^  or  common  filt  j  befidesthefe,  car» 
hohated  lime\Jfliceous  earthy  and  a  flight  trace  oioxyJ  (firsn  : 
^hd,'}a(lly,  a  proportionate  quantity  of  free,  carbonic  acid, 
6r,*  to  charaSerize  it  more  precifely,  of  carbonic  add 
f as yMely  abforbed  by  <he  water  j  htRdesfrie  caloru. 

-  On  attempting  to  feparate  and  to  catch  or  obtain  the  cai*. 
bonic  acid  gas,  We  proceeded  in  the  following  manner  :-—* 
A  glafs-retort,  of  23*  cubic  inches  capacity,  was  filled  with 
i8  cubic  inches  of  Water^  taken  from  thepipe  of  the  fpring* 
head  ;  and  wc  lo(%S(Pit  immediately  in  the  fand*-pot  of  a 
pneumatic  diftilling  apparatus,  purpofely  placed  near  tha^ 
fpring.  The-  firft  receiver,  into  which  the  neck  of  the  re* 
tort  was  inferted,  and  the  glafs-cylinder  employed  to  colleA 
the  extricating  gas^  had  been  filled  with  hoc^water  from  the 


♦  When  \¥C  vifitcd   Carlsbad    a    iecond  time  in  July   17^^$, 
wc  found  the  tempemiurc  of  the 


Atmofphcre     .    . 
Spring  at  the  caftlc 
Ncw.fpring     .     , 
Licbschcn-fpring 
Main*fpring    .     . 
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Ipring.  Under  thefe  circumftances,  we  expeded  that  the. 
gas  would  immediately  difengage  itfelf,  and  pafs  over,  at 
the  very  firft  adion  of  the  heat  on  the  retort  j  this, 
however,  happened  only  a  little  before  the  commencement 
'  of  adual  boiling;  which  laft  we  continued  until  no  more 
air-bubbles  came  over. 

The  air  colleAed  in  the  cylinder  amounted  to  ro|  cubic 
inches.  When,  therefore,  the  fire  cubic  inches  of  atm^ 
fpheric  air,  that  remained  in  the  retort  before  the  operattony 
are  fubtraded,  the  portion  of  gas,  difengaged  from  18  cubic 
inches  of  Carlsbad-wateV,  at  the  main-fpring,  confifts  of 
5|  cubioinches.  Thefe  were  entirely  abforbcd  1^  lime- 
water,  and  a  calcareous  precipitate  was  produced  ;  fo  that 
nothing  remained  but  the  five  cubic-inches  of  atmofpheric 
air.  By  this,  and  by  fcveral  other  trials,  we  were  con- 
vinced that  the  gas,  difengaged  by  that  mineral  water,  con- 
fifts  of  pure  carbonic  act  J;  that  the  fulphurated  hydrogen 
gas,  which  varibus  authors  have  fuppofed  to  exift  in  itji 
along  with  the  carbonic  acid,  is  never  prefent ;  and  that  the 
prefence  of  fulphureous  acidy  together  with  uncombioed 
foda,  as  fome  others  have  imagined,  is  not  even  fo  much  aa 
poffible. 

By  the  fame  management,  and  under  the  fame  circutb- 
fiances,  an  equal  quantity  of  the  water  of  the  niw^ring 
afforded  nine  cubic  inches,  and  of  the  ffring  ai  tbi  c^ftU  9|. 
cubic  inches,  of  carbonic  acid  gas. 

I  will  allow  that,  by  this  method  of  coUeSing  and  toea^ 
iiiring  the  carbonic  acid  gas,  the  higheft  degree  of  accuiacy 
i/vas  not,  perhaps,  fo  certainly  obtained  as  it  would  have 
been  by  properly  employing  the  pneumatic  quickfilver  ap- 
paratus, which,  at  that  time,  was  not  in  our  power  at 
Carlsbad.    Nevectheleis,  I  am  convinced  that  this  method^ 
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of  condu£ling  and  colleding  the  difengageil  gas,  through 
and  by  nieans  of  the  hot  water  of  the  main-fpring,  inftead  of 
employing  mercuiy  for  that  purpofe^  cannot  have  oc^cafioned 
any  conjliderablc  difference  in  the  refuU:  for  water,  in  ge- 
neral, when  of  equal  temperature  with  the  natural  warmth 
of  the  Carlsbad  main-fpring,'is  not  capable  of  abfiurbinga 
notable  portion  of  carbonic  acid.  And,  befides,  iuch  an  ab- 
sorption of  that  acid  gas  couM  the  leis  hare  ^taken  place 
in  the  prefent  inftance,  as  that  water,  being  naturally  im- 
prrgnated  with  as  much  carbonic  acid  as  it  can  contain,  was 
incapable  of  ulcing  up  an  additional  quantity  of  that  add. 

'  If  this  proportion  of  carbonic  acid,  found  in  the  ahove* 
mentioned  three  fprings  at  Carlsbad,  be  compared  with  that 
given  by  Dr.  Becher^  which,  calculated  to  eighteen  cubic 
inches  of  water,  would  amount  to  feven  cubic  inches  in  the 
main-fpring,  to  6 j  in  the  new-fpring,  and  to  lO  in  that  at 
the  caftle,  there,  indeed,  occurs  a  difFerence ;  fince,  in  our 
experiments,  the  carbonic  add  extricated  from  18  cubic 
inches  of  the  main-fpring  water  meafured  ij  cubic  inch, 
and  from  that  at  the  cattle  f  inch  Icfs  than  Dr.  Becber's 
refults,  whereas  that  obtained  from  the  water  of  the  new 
fpring,  meaiured  2j  cubic  inches  more. 

But  as  Dr.  Becher  had  the  opportunity  of  employing  a  quick- 
filver-epparatus,  and  as,  therefore,  I  have  the  lefs  realbn  to 
doubt  the  cxa^flncfs  of  his  experiments,  we  are,  from  thc^ice^ 
the  more  confirmed  in  the  fuppofition,  that  the  proportion 
of  the  conftituent  parts  of  mineral  waters  is  not  every  year, 
and,  perb^ps,  not  every  day  and  hour  exaAly  the  fame,  ^ut 
rather  variable.  This  izSt.  it  alfo  proved  by  other  phei,io« 
mena  and  arguments^ 

The  water  of  Carlsbad,  lik^wife,  contains  fome  />#»,  the 
presence  of  which  can  be  aicertainedonly  at  the  ^ringitfelf ; 
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fince  die  quantity  which  anally  exifts  in  .that  Atiid  is  fe 
exceedingly  finall  as  to  efcape^  in  a  moft  rapid  and  unex- 
peded  manner,  the  fenfes^  wetl  as  the  efficacy  of  re-agents. 
And,  for  this  reafon,  many  perfons  have  abiblutely  doubted 
the  prefence  of  difblved  iron  in  thefe  fprings.  But  that 
they  contain  it,  Dr.  Babir  has  deoionftrated  by  the  follow- 
ing experiment.  He  fufpended,  by  a  thread,  one  half  of  a 
nut-gal}  in  a  glaft  bottle  of  a  narrow  neck,  and  filled  the 
vei&l  on  the  vtrj  fpot  with  water  of  the  main4jpring  As 
foon  as  the  water,  in  the  aAion  of  filling,  came  in  contaA 
with  the  nut-gall,  it  acquired  a  reJdifh  colour ;  but  five 
minutes  after^  the  colour  changed  to  a  bright-red,  inclining 
to  the  violet 

We,  Ukewifef  ffiade  the  (ame  experiment.  Having  pr&> 
vioufly  fufpended  a  dice  of  a  gall,  by  means  of  a  white  filk 
thread,  in  a  glaii-bottle,  of  50  cubic  inches  capacity,  we 
filled  it  at  the  main  ^ring.  The  water  inftantaneoufly 
turned  of  a  pale  red ;  but  after  having  ftood  at  reft,  for  one 
hour,  a  purple-red,  extremely  light,  woolly,  flocculent  fedi- 
ment  fubfided,  which  left  the  fuperincumbent  liquor  clear 
and  colourkfs. 

Another  bottle,  in  which  one  grain  of  pulverized  pore 
Pruffian  alkali  had  been  placed,  when  likewife  filled  at  the 
^^riag  i^felf,  (hewed  no  change  or  indication  of  colour.  But 
ibme  minutes  after,  when  we  inftilled  fome  drops  of  nitric 
acid  to  faturate  the  predominant  foda,  the  blue  colour  ap- 
peared by  degrees }  fo  that,  at  length,  the  water  was*  uni* 
formly  tinged  blue  by  it. 

The  following  experiosents  convinced  us,  how  neceflary 
it  is  to  perform  thefe  trials  at  the  fpring  itfelf.  We  had 
ordered  a  jug,  recently  filled,  at  the  main-fprihg,  and  clofely 
tbofff^  to  be  brought  to  our  lodgings  ^  where  we  immedi- 
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ately,  and  before  the  temperature  of  the  wtfbr  had  beeyi  fen* 
fiblj  lowered,  examined  it  by  means  of  galls,  and  tiodure  of 
galls.  But  it  remained  for  a  while  colourlefs^  only,  by  de- 
grees, it  inclined  a  little  to  a  feeble,  turbid  olive*green;  and 
when  afterwards  a  few  drops  of  nitric  acid  had  been  addedy 
the  colour  pafled  into  a  ihade  of  a  dilute  blueiib-black. 

But  when  the  water  from  the  main-fpring  had  cooled 
,  moreconfiderably,.  it  was  no  more  poflible  to  produce,  by 
any  means,  any  change  of  colour,  or  indication  of  iron. 

The  water  of  the  new  ff  ring  afforded  the  fame  pbenbmena 
as  that  of  the  main-fpring ;  that  is  to  fay,  when  the  bpctle, 
into  which  the  re-agents  had  been  previoufly  introduced, 
was  filled  at  the  fpring  itfelf,  the  water  became  coloured,  and 
ihewed  its  ferruginous  contents.  But  when  conveyed  to 
Dur  apartment,  in  well  dofed  bodlles,  it  was  tinged  in  fome 
degree,  while  its  ^original  temperature  con/ttBued  ^  but  as 
foon  as  the  water  began  to  cool,  no  trace  of  colour  could 
then -be  any  longer  difeovered. 

On  the  contrary,  the  water  from  the  fpring  at  ihi  cafiU^ 
though  likewife  taken  at  the  fpring  itfelf,  and  there  examin- 
ed, fufiered  no  change  at  all. 

It  now  remained  to  inveftigate  the  other /«r/i  conftituent 
parts:  for  this  purpofe,  we  gradually  .evaporated,  with, a 
gentle  heat,  one  hundnd  cuUc  inches  of  water,  freflily  taken 
from  each  of  thofe  three  fprings,  down  to  fome  ounces. 

We  then  feparated,  by  means  of  filtration,  from  thefc  re- 
fiduef,  thus  reduced  by  evaporation,  the  tarthy  parts  from 
the /aliney  that  were  yet  held  in  folution  by  the  water,  and 
wafhed  and  dried  them.  This  earthly  portion  confifted  of 
c^rb<9naied  lime^  mixed  with  JUicews  earthy  ZXid  a  flight  trace 
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^  irm.  By  digefiing  it  ^rhh  muriatic  acid,  tho  lime  and 
the  iioa  diffelved>  and,  on  the  filter,  we  obtained  the  fikic 
alone,  in  a  loofe,  flimy  ftate.  The  muriatic  iblution  we 
Ueated,  at  firft,  with  pruffiat  of  pot-a(h,  aiid  there  immedi- 
atdy  appeared  bkne  flocculent  particles:  however^ it  was 
only  after  fomedays  that  they  formed  a.fiijid  precipiute* 
When  the  fupernatant  liquor$  had  again  become  clear  and 
colourlefs,  and  the  precipitate  had  been  feparated  upon  the  , 
£lter,  we  precipiuted  the  calcareous  earth  from  each  of 
ihem  by  carbonated  ammoniac,  edulcorated,  and  dried  it« 

We  now  proceeded  to  feparate  the  falts  combined  in  thofe 
Iblutions.  Taught  by  experience,  that  heterogeneous  ialts, 
exifting  in  one  common  menftruuhi,  can  but  feldom  be  fqui- 
tated,  by  cryftallization,  with  due  accuracy,  e{peci241y  in 
fmaU  experiments,  we  a^dopted  another  more  certain  method^ 
namely,  by  faturating,  firft,  the  uncombined  foda  by  an 
add,  and  decompofing  afterwards  the  neutral  falts  by  proper 
fubftances.  At  the  fame  time,  by  other  previous  experi- 
ments, we  had  difcovered  and  afcertained  the  proportions  of 
.the  ingr^ients  in  (atts  of  the  fame  nature,  to  be  enabled 
theret^  to  calculate  thofe  refults. 

Thefe  laft  anentioi^ed  experiments,  ferving  as  ftandard 
fiieafures  in  the  prefent  purfuit,  were  principally  as  follows^ 

a)  Thoufand  grains  of  foda^^  recently  cryftallized  and 
weighed,  after  drying  on  printing-paper,  loft,  when  com- 
pletely deficcated  on  the  iand-bath,  637  grains  of  weight. 
Thov&nd  parts  of  foda  in  the  ftate  of  cryftallization, 
therefore,  are  equal  to  363  parts  of  the  fame  alkali,  reduced  to 
apowder  by  a  thorough  exfi^catione^eAed  by  means  of  heat. 

,hy  Htutdr^d  gjMin%  of  the  fame  foda,  deprived  by  heat 
of  ka  water  of  cryftallization^  required,  for  their  iaturation, 
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382  graia«  of  iblphuric  acid,  compefed  of  a  mixture  of  one 
part  of  that  acid,  redified,  atidof  1^50  fpecific  gniTityi  with 
three  parts  of  diftillod  water. 

t)  The  falphat  of  feda,  okatned  by  this  fiituration,  and 
completely  dried^  by  -evaporating  in  a  fand  beat,  weighed 
132^  grains. 

*  i)  One  th$ufandgnans  of  fulphat  of  Ibda,  recently  cryfiaU 
lixed  and  dried  on  printing-paper,  when  exficcased  to  the 
pjoft  in  a  fand-heat,  weighed  420  grains. 

e)  Httndrid  gratnsof  the  above-mentioned  glaitber-(alt, 
diffolved  in  water,  and  decomp^fed  by  an  acetic  fek- 
tion  of  barytes,  gave  168  grains  ofwaflied  and  dried  fulp&at 
of  barytes,  or  regenerated  ponderous  fpar.  ThAii^  parts 
ofthelatter,  therefore,  contain  a  portion  o{ /ulpburic  aaJ 
equalto595j'of  fulphated  foda,  that  has  been  deprived  by 
beat  of  its  water  of  cryftalliwtion. 

f)  One  hundred  grains  of  common  fak  in  cryftak,  dried 
in  the  air,  diffolved  in  water,  and  decompofed  by  a  nit»lc 
folution  of  filver,  yielded  2331  grains  of  edulcorated  and 
dried  muriat  of  filver,  or  precipitated  homfilver,  as  it  is 
called.  Whence  the  quantity  of  muriatic  acid,  contained 
in  1000  parts  of  this  laft,  is  equal  to  428^  parts  of  pure  and 
dry  muriat  of  foda.  - 

* 

Affifted  by  theft  difcoveriet,  we  could  now,  with  oertatnty,^ 
expcft  the  fuccefs  of  our  attempt  without  danger  of  error^ 
by  making  a  proper  ufe  of  them.  Thus  we  irft  invtfti^ 
gated  the  quantity  of  free  or  t^trhom^id  f9day  by  addiftg  to 
every  one  of  thofe  fblutions  as  much  of  aA  accurately 
weighed  quantity  of  fiilphuric  acid,  of  the  fpecific  gravity 
mentioned,  (*)  as  vw  noecflaiy  to  a  complete  fatwfatfait) 
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and  firom  the  poitkns^f  the«:id  emplojncd  in  thefepiitKrefles, 
we  computed  the  quantity  of  the  alkali  coatauncd  in  each  ot 
the  folutions. 


This  done,  we  combined  the  muriatic  folutions  with  dif* 
folved  acetate  of  barytes,  until  all  precipitation  ceafed. 
From  the  weight  of  the  barytic  fulphat  then  generated,  we 
calculated  the  quantity  of  fulphated  foda:  having,  before^ 
fubtra£led  that  portion  of  it,  which  had  been  produced  by 
the  faturation  of  the  uncombined  foda,  and  united  with  the 
glauber-(alt,  naturally  conuined  in  the  %ing. 

At  laft,  we  decompofed  the  common  fait,  left  inUhe  fo- 
lutions after  the  fefaration  of  the  barytic  fulphat,  by  means 
of  a  nitrated  foltition  of  filver ;  and  we  computed  the  quan- 
tity of  that  muriated  foda  ftom  the  homfilver,  obtained  by 
tbeprocels. 

It  refulted  firom  thefe  experiments,  that 

A)  Hundred  cubic  inches  of  water  from  the  main^fpring^ 
at  Carlsbad,  contain : 

Dry  cttrbonatid  foda    ....     .     .     .     39  grains. 

(or,  in  cryftalline  ftatc,  loyf  gr.) 
Dry  nathe  fulphat  of  foda     ....     yoj 

(or,  in  cryftals,  168  gr.) 

Muriat  of  foda «     .     34f 

Carhonat  of  Urns    .     ••....     12 

Silex 2i 

Oxy4  of  irofty  about | 


Total     .     .     1581  gr. 
QtrhoMc  ^cidgas^  32  ciibic  inches* 
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B)  Hutuhnd  cubic  inches  of  the  water,  tiken  from  the 
Wiw^prhigy  contain : 

Dry  Carbonat  tffoda 3gf  grains. 

(or,  cryftalltzed,  io6'gr.) 

Dry  native  fulpbaUd  ftda     •     •     .     .  66| 

(or,  cryftallized,  159  gr.) 

Muriat  offoda »     ,  yii. 

Carhdnat  oflinu I2| 

Siliceous  iartb 2  J 

Oi^d  of  irotiy  hardly     •.,...  f 

Total    .    •     1524  grains. 
CarheMic  acid  gas  j  50  cubic  inches* 

C)  And  laftly,  an  hundred  cubic  inches  of  water  from  the 
^ring  at  the  caftle  yielded. 

Dry  corbonat  offoda    .     .     .     .     .  37I  grains. 

(or,  in  cryftals,  103$  gr.) 

Dry  fulpbated  foda 66^ 

(or,  in  cryftals,  158*  gr,) 

Muriat  offoda 33 

Carbonat  of  Lime ,     .  I2| 

Silex     .      •      •     .     , 2j 

Oxyd  of  irony  hardly ^j^ 

Total    .    .     151  ii  grains. 
Carbonic  acid  gas j  53  cubic  inches. 

In  order  to  enable  any  perfon  to  reduce  thefe  conftituent 
jparts  to  certain  weights,  or  to  other  liquid  meafures  of  the 
mineral  water,  I  will  mention,  that  the  cubic  inch,  which,  in 
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thefe  eximimems,  lus  been  mlauie  the  ftandard,  is  equivalent 
to  ifo  ^gnuns  of  dtftillod  water,  (of  the  genuine  medicinal 
weight  of  Nurenberg  •)•  The  above  ipo  ctd>ic  inches^ 
therefore,  with  refpedl  to  their  folid  capacity,  are  equal  tm 
60 1\  ounces  of  water. 

On  comparing  the  fixed  conftituent  parts,  difcovered  by 
Count  Gefster  and  myftlf^  with  thofe  given  by  Dr.  Bnbtr^  I 
ihall  notice  merely  the  water  of  the  main-fpring.  The ' 
quantity  of  it,  which  lie  employed,  ia  every  inftance, 
was  fix  pounds  medicinal' weight,  lit.  Becker  ohferVes, 
chat  he  means  the  oUapothecary'i  weight  and  meafiires, 
ibrmerly  ufed  there ;  wbic))iJef  to  that  now  introduced,  as 
12  to  14;  but  I  fuppofe  that.the  above  is  the  fame  with  the 
ufual  medicinal  weight,  of  12  ounces,  or  5760  grains. 
Therefore,  by  calculating,  according  to  thefe  data,  the  dry 
refidue  which  we  ihould  have  obtained  from  6  lb.  medicinal 
weight,  or  from  1 19^,  cubic  inches  of  water  firom  the  main- 
Iprtng,  would  have  amounted  to  189,^  grains ;  and  this 
very  nearly  agrees  with  the  19a  grains  obtained  by  Dr.  B.» 
the  difference  of  2{^  being  very  unimportant,  efpectally  as 
h^himfelfhas  aUb  obtained  three  drachms,  or  1 8a  grains 
left  of  this  dry  refidue  from  an  equal  quantity  of  the  main- 
4>rtng  water.  With  regard  to  the  propertion  of  the  fixed 
parts  to  one  another.  Dr.  Becker  thinks  that  the  feveral 
conftituent  ingredients,  in  thofe  192  grains,  may  be  divided 
in  the  following  manner : 

Dryfoda    ••••••  53  grains. 

— ^  Sulpbatoffoda   ...  93 

^  Muriat  offoaa     ....  26 

Calcareous  earth  .     •     »     •  2O7 

—t : ^ 

•  Or  a7«{  grains,  Engiyh  Trfy^  very  nearly.    Tranfl. 

But, 
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Bnt)  90cdrding  to  the  ivfidt  of  o«r  ,wpmwMt$y  tte 
afaovc-mentkmod  191  gcaios  of  tbe  xefidue  ef^  the  water 
^roih  the  main^^rin^  wouU  afford^ 

Dfiedfoda 47I  grains. 

Siilphat  of  foda.     .     .     .  85^ 

Murtat  offoda     ......  42 

calcareous  earth     ....  14J 

Siliceous  earth'    .....       3 

Ta  explain  thsTe  variatiQas,  beildca  firft  repeatiiig  the 
obferwaftioii  before  nentioaed,  that  ui  mineral  waters  die 
proportion  of  tbe  ingredients  it  not^  at  all  tisies>  invariably 
the  fin»e,  I  believe  the  following  remark  mvf  be  of  fome 
idiftaoce  in  elucidating  the  difference. 

41)  Dr.  JBrr^rr  procvred  thefiela^  whid)  he  ufed  in  his 
preparatory  experiment,  by  diflblving,  in  water,  tbe  caltined 
refidue  of  tbe  defiocated  mother-water ;  and,  haWng  cryftak 
liaed  it,  beconfidered  the  fak  obtained,  at  the  dnidlhoocing, 
as  pure  mineral  alkali,  and  employed  it  acoerdifigly.  This, 
however,  cannot  eafiiy  be  preTuihed  to  haviebeen  perfedly 
pure,  but  wad  probably  ftill  mixed  with  ibme  oommoa  fidi; 
which  fuppofition  ii^ems  to  be  ftrengtbened  by  tbe  figwe  of 
the  cryftals,  defcribod  as  mioute-gniuied  lid  needle4haped* 
On  every  account  it  would,  indeed^  have  been  not  feper* 
:4uous  to  have  tried,  before^hand,  by  experiamits,the  purity 
of  the  foda,  and  the  total  abfence  of  all  neutral  laline  ad- 
mixtures. For,  in  proportion  as  the  foda  employed  in  the 
comparative  experiment  was  ftill  rendered  impure,  by  any 
foreign  fait,  in  the  fame  ratio  muft  the  calculation,  founded 
upon  it,  have  given  an  excefs  of  foda  above  the  true  qua^n- 
tity  which  enters  into  the  water  of  the  fpring. 

b)  That  the  portion  of  commMfalt  was  found  to  be  much 
lefs  by  Dr.  Becherj  than  by  us,  arifes  from  the  uncertain 
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method  whick  be  bas  empl^cd  to  fepanttc  the  fulpbat  and 
nwriat  of  Today  by  merecryftalU^^tioii;  'fince  the  fbrn^ec, 
cQ)ecially  iq  the  \$$t  jObootii^s,  alway^l  attrads  to  itfelf  a 
portion  of  the  bKtter»  whkb  accompanies  it  in  the  lye, 
Thereforey 

,  c)  The  proportion  of  the  niutmlfm^bat  of  the  firing,  as 
detepnined  1^  c;alculation9  rnuft^  for  the  lame  reafon,  haye 
appeared  greater  than  it  really  is* 

4O  TYicfilUfoUs  ingredient  in  the  w^ter  of  Carlsbad  has 
entirely  efcaped  the  attention  of  Dr.  Becker,  as  it  flid  other 
authors,  who  treat  pf  this  ipring,  Tbisy  however^  may  be 
exculedy  becaufe  iilex  has  been  fomoerly  copfidered  as  a  fub- 
ftance  totally  infoluble  in  water,  and,  therefore,  has  never 
been  fufpeded  to  be  a  conftltuent  part  of  mineral  fprings. 
But  it  cannot  be  allowed  that  this  earth  is  only  cailially  ad- 
mixed with  the  water,  and  floats  in  it  as  a  fine  fand  ;  for, 
that  It  exifts  in  it  in  an  adual  ftate  of  folution,  is  evident, 
from  the  fwelled,  (limy,  and  tranfparent  ftate  in  which  it  re*- 
'  a^s  after  the  iokition  of  the  calcareous  earth, 

Nevertheleis,  this  quantity  of  filiceous  earth,  in  Carlsbad 
water,  whofe  folvent  power  over  this  earth  is  aided  by  its 
temperature,  great  as  it  may  appear,  with  regard  to  other 
mineoral  fprings,  is,  in  fa^  but  inconfiderable,  when  com- 
pared with  the  filex,  contained  in  a  much  larger  portion,  in 
other  hot-fprings ;  the  Geyfery  .for  inftance,  in  Iceland.  But 
it  muft  alfo  be  obferved,  that  the  temperature  of  this  lad  fo 
far  exceeds  that  of  .Carlsbad,  that,  according  to  TroiTs  tefti- 
mony,  even  when  this  immenfe  jet  of  19  feet  in  diameter 
had  rifen,  as  it  often  does,  to  the  height  of  90  feet,  its  water 
is  ftill  found  perfeSly  boiling  hot,  when  it  again  comes 
do^n  to  the  ground. 
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I  {hall  now  give  an  eftimate  of  the  quantities  of  the  con- 
ftituent  parts  of  the  ^wrater  of  Carlsbad,  taken  bjr  its  vigors. 
The  mekn  number  of  cups  which  arc-^rank  is  14  in  the 
day,  arthe  daily  allowance  is  from  lO  to  18}  the  immo- 
derate quantity  of  30  or  40  eups,  and  upwards,  which  ¥rere 
formerly  taken,  being  now  laid  afide :  one  of  thefe  cups, 
upon  an  average,  holds  nearly  10  cubic  inches  of  water  j 
and,  therefore,  will  hoUA  140  cubic  inches^  which  coiltain :  '• 


Cffjftallixid  carbonaudfoda  . 

■  Sulpha t  sffoda  , 

Muriat  cffoda    .     .     .     ,  . 

Calcareous  earth     •      .     .  . 

Siliceous  earth    .     .     .     .  . 

Oxydofiron     .      ...  .4 


150!  grains. 

•48v-.^. 
3f 


'Carbmc  acid  gas ^  45  cubic  inches. 

The  time  ufually  fpent  in  the  medicinal  ufe  of  this  fpring 
is  from  three  to  five  weeks.  If,  therefore,  we  aflume,  at  a 
mean  rate,  26  days  for  the  whole  of  that  time,  and  calculate 
by  it  the  quantity  of  water  drank  by  each  patient,  it  will  be 
found  to  amount  to  364  cups,  holding  3640  cubic  inches 
•f  the  mineral  water,  which  contain^ 

CrjJialUzid  csrhnat  offoda     •     •    3913  grains. 

fulphat  of  Joda      .     .    5928 

Muriatedfoda 1248 

Calcareous  earth 450 

Siliceous  earth •         91 

Oxydofiron •         6| 

Carboni^  acidgasy  11 70  cubic  inches. 

It  is  not  my  province  to  fpeak  of  the  aiedicioal  eflEeAs  of 
the  ipijieral  fpcing  at  Carkbad.     On  this  fubjeA  varioua 
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celdbrfttcd  yficitos  and  writers,  is  FreJ.  HifinanH^  TraJUs^ 
SprvtgsfiUy  Ziickirty  and  in  particular  Dr.  Either^  the 
re^)e£hd>le  author  of  the  above-memioned  Defirtption  of 
-Carlsiad^  have  given  fufficicnt  information  and  inftm^ion. 

On  one  pointy  however,  I  ihall  briefly  touch*  Many 
j>erfofis,  left  verfed  In  chcmiftry,  are  of  opinion^  that  the  na- 
tive glauber-falt  of  this  mineral  fpring  is  efientialiy  different 
from,  and  preferable  to  any  other  fulphat  of  foda;  upon  the 
ground,  that  a  moderate  quantity  of  the  water,  for  inftance 
14  cups,  in  which  that  neutral  fait,  calculated  in  the  cryftal- 
line  ftate^  amounts  only  to  228  grains^  or  12  grains  left' 
than  half  an  ounce,  is  found  to  poflefs  a  greater  aperient 
power  than  any  other  artificial  glauber^&h,  though  taken 
in  greater  proportion.  But  in  this  ftatement,  which  is  con- 
firmed by  experience,  we  (hould  not  forget  to  have  due  re* 
gard  to  the  influence  of  the  foda)  btcaufe  the  alkaline  fub^ 
fiances  and  earths  are  converted  into  neutral  or  middle  falts, 
in  the  ftomach  and  firft  paflages,  whenever,  as  is  moftly  the 
cafe,  any  acid  there  predominates,  and  they  thus  acquire  the 
cathartic  properties  of  other  purging  falts*  Nay,  it  is  pro* 
bable  that  it  is  owing  to  this  conftituent  part  of  the 
Carlsbad  water  that  feveral  perfons^  whcfe  humours  in  the 
ftomach  and  firft  paflages  are,  perhaps,  more  difpofed  to 
alkaUfcence  than  acidity^  often  experience,  on  its  internal 
ufe,  effe^s  quite  contrary  to  thofe  which  they  cxpeded  from 
its  opening  power.  Moreover,  the  filiceous  ingredient  may 
be  frequently  an  acceflbry  caufc  of  the  unpleafant  effcdls  on 
the  bowels,  which  the  water  produces  in  thofe  perfons  in 
whom  the  periftaltic  mothn  is  rather  languid. 

However,  thcfe,  as  well  as  all  other  medical  remarks,  I 
leave  to  the  phyficians,  and  will  allow  to  myfelf  only  fomc 
reie^^ions  concerning  the  fubftances^  which  Nature  employs 
to  impregnate  the  Carlsbad  inineral  ipring  with  the  above- 
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mentioned  ingredients,  and  concerning  the  manner  in  wkieh^ 
perhaps,  it  operates  in  this  procefs.  I.  fay,  perhaps^  for 
the  fearching  mind  of  man  is  not  endowed  with  the  faculty 
.of  infpedtng  the  interior  and  fecret  reccfies  of  the  laborar 
tory  of  Nature,  without  danger  of  error.  All  thai  we  are 
•ld)Ie  to  do,  is  to  fufpeft,  and  to  draw  probable  conjedurcs 
.from  phenomena  fimilar  to  thofe,  which  we  have  had  oppor- 
tunity  of  perceiving  either  in  the  operations  ox  Natuic  herfel^ 
or  in  our  fmall  chemical  experiments. 

The  caufe  which  produces  the  heat  in  the  fprings  at 
Carlsbad  is  varioufly  ftated  by  philofophers.  The  -opinion 
of  a  great  fire,  fuppofcd  to  cxift  in  the  centre  of  the  globe, 
to  which,  formerly,  all  the  great  phenomena  in  the  fubter* 
raneous  laboratory  of  Nature,  and  hence  alfo  the  generation 
of  hot  mineral  fprings,  have  been  ai4:ribed,  has,  at  prefent, 
fcarcely  any  fupporter.  Others  would  account  for  that 
/caufe  by  the  volcanos,  which  are  faid  to  have  once  exiftcd 
in  that  country,  and,  though  burned  out  on  the  furface,  are 
not  yet  perfectly  extinguifhcd  beneath.  But  this,  likewife, 
is  an  ill-founded  hypothefis ;  .as  neither  a  true  crater,  nor 
what  might  have  once  been  the  fire-gulph  of  a  volcano,  nor 
any  undoubted  lavas  and  other  matters  cje<3ed  from  it,  can 
be  found  there.  In  faft,  the  earthy  fcoria?y  met  with  in  the 
vicinity  of  Carlsbad  are  not  of  a  true  volcanic  origki;  and 
as  little  may  the  bafaks,  which  arc  there  met  with,  be  con- 
sidered as  an  additional  proof  of  the  volcanic  nature  of  that 
country. 

Thofe  naturalifts  fecm  to  come  nearer  to  truth,  who  trace 
the  efficient  caufe  of  heat  in  thefe  fprings  from  ignited  ful- 
phur-pyrites.  With  this  dpinion,  likewife,  the  celebrated 
author  of  the  Treatife  on  Carlsbad  Water  coincides,  when 
explaining  the  temperature  of  its  fprings.  And,  indeed,  it 
cannot  be  denied,  that  pyrites  ad  their  part  in.  this  cafe* 
..  .  For 
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fW  thcftratum  of  pyrites,  which  is  only  a  few  miles  difbnt 
from  Carlsbad,  and  from  which  the  fulphur  and  vitriol* 
Works  at  Jhsattel  are  plerttifully  provided  with  that  crudi 
material;  befides,  the  filiceous  ingredient  diflfeminatcd  in 
the  ftony  mixture  of  that  ftratum,  under  which,  according 
to  all  indications,  that  fubterraneous  laboratory  lifes  wher^ 
Nature  prepares  the  mineral  water ;  and,  laftly,  thofe  con- 
ftit\ient  part^  of  thefe  mineral  fprings,  the  origin  of  which 
We  cannot  explain  from  other  fubftances  befides  from  fuU 
phur-pyrites :  all  thefe  circumftances  coincide  to  give  weight 
to  that  opinipn. 

Yet,  on  a  maturer  confideratidn,  it  will  foon  be  evident, 
that  the  dilTolved  pyrites  could  not  alone  afford  that  quan^ 
tity  of  caloric^  which  has  heated  tlic  fprings  at  Carlsbad^  foi: 
feveral  centuries  paft  to  this  day,  with  unabated  force ;  but', 
on  the  contrary,  that,  to  the  produ£^ion  and  preftrvation  rf 
natural  hot  fprings  in  general,  another  combuftible  matter 
is  required,  from  which  the  fubterraneous  fire  receives  its 
food.  .  And  thus  it  will  be  obvious,  that  this  fuel  can  be  no^ 
thing  elffe  but  mineral  coal,  that  remainder  of  vegetable 
fragments  of  the  ancient  world,  locked  up  in  the  bofom  of 
the  earth,  which  provident  Nature  has  wifely  referved. 

When  a  fubterraneous  ftore  of  mineral  coal,  fuch  as  occuf 
in  various  places  in  ftrata,  of  an  enormous  thicknefs,  has 
been  once  fet  on  fire,  by  ignited  pyrites  or  other  caufes  (as 
may  eafily  happen,  efpecially  where  the  ftratum  comes  ou£ 
near  to  the  day)  the  inflammation  will  then  fpread  throughout 
the  whole  remaining  mafs,  with  a  quicker  or  flower  progrefs. 
A  fpontaneous  extindion  and  complete  refrigeration  can 
certainly  not  be  very  foon  expeded  in  that  cafe ;  for*  the 
larger  the  bulk  of  a  burning  body  is,  the  longer  will  thcf  heat, 
excited  by  it^  continue.  If,  befides,  it  is  confidered,  that 
this  immenft  ma&  may  poflibly  be  inclofed  by  walU  of 
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rocks,  impenetrable,  and  little  capable  of  oooduding  beat, 
at  the  (ame  time  that  the  air  finds  accef$  to  it  in  but  a  verf 
fmall  degree ;  it  is  then  eafy  to  conceive,  that  ages  muft 
pafs  before  the  caloric  difengaged  from  fuch  an  immenfii 
mafs  can  be  fixed  again,  and  brought  to  a  ftate  of  e^ili^ 
brium  with  the  whole. 

But  that  a  mine  of  mineral  Coal  had  once  been  burning  at 
Carlsbad  is  a  fad,  unqueftionably  proved  by  the  earthy 
fcorix  that  have  been  erroneoufly  taken  for  genuine  volcanic 
lavas,  by  the  porcelain-jafpers,  and  by  the  other  fpecies 
of  fiones  and  earths,  more  or  lefs  changed  by  fire,  cover* 
ing  the  fields  at  Hobdorf^  ^'^JF^^  ^^^  other  places,  in  copious 
'  quantity,  many  of  which  perfe<5tly  refemble  the  pfeudo. 
Tolcank  produ^  of  various  countries  ;  fuch,  for  inftance, 
as  the  ftratum  of  mineral  coal  even  now  burning  at  Dutt-- 
weiUry  near  Saarbruck. 

Carhhai^  which  is  fituated  in  a  narrow,  longifh  valley, 
is*  on  all  fides  furroundod  by  mountains  of  the  middle  fize ; 
which,  however,  little  cohere  among  tbemfelves.  Thefe 
moftly  confift  of  granites,  of  which  that  variety  is  the  moft 
predominant,  which  confifts  of  much,  large,  yellowtfh, 
white  rhomboic  fel-fpar,  with  fmall  black  micaceous  fcales, 
and  a  little  fine  grained  quarx* 

But,  clofe  to  the  Wrfcbtnstiiny  the  higheft  of  thofe  moun* 
tains,,  and  fituated  fbuth  of  the  town,  there  ftretches  from 
the  Guildhall  to  the  Btrnhards-rBck  another  range  of  low 
mountains,  which  cannot  properly  be  confidered  as  primi* 
tive  granite,  but  rather  as  a  rock  of  later  formation :  fince 
it  exhibits  a  flony  mafs,  a  fecond  time  formed  of  fragments 
of  the  primeval  rock,  and  confifting  of  a  granitic  oiafs  of 
fiones,  finely  grained  and  rifty,  paiEng  into  a  porphy- 
raceous  mixture,  with  finely  interfperfed  pyrites.  It  is  the 
t  common 
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Qommon  opinion,  which  is  alfo  fupported  hj  various  local 
circumftances,  that  underneath  this  mountainous  range,  tht 
laboratory  lies,  where  Nature  produc«s  that  beneficial 
fpring.  For,  not  only  does  the  vaulted  roof  of  the  ba<bn| 
or  refcrvoir  of  the  main-fpring,  'the  breadth  of  which  c«* 
tends  from  the  Guildhall,  along  and  under  the  raarket-plact^ 
as  well  as  under  the  bed  of  the  river  T'Spil^  to  the  cburcb} 
proceed  from  the  foot  of  that  low  rock,  but  alfo  all  tht. 
other  fprings  iffoe  from  it ;  befides,  that  the  warm  mineral 
water  oozes  out  from  feveral  other  of  its  fiiTure^  and  veins. 
But,  if  this  ftony  matter  is  granted  to  be  of  fecondary  ipm 
mation,  and  not  a  primitive  rock,  the  poiEbility  of  ft 
mighty  ftratum  of  mineral  coal,, lying  under  it,  can  no 
longer  be  queftioned. 

Now,  concerning  the  generation  and  origin  of  thofecon-^ 
ftituent  parts,  with  which  this  hot  water  is  imprq^i^tcdt 
and  thereby  ennobled  to  the  rank  of  a  medici.ial  fpring  ; 
thefe  depend  on  the  very  fame  laws  of  nature^  which  che« 
miftry  has  learnt  by  experiments  to  be  fuch,  and  by  whicb 
it  is  guided  in  imitating  the  operations  of  Nature  in  the 
fmall  way.  Yet,  our  knowledge,  it  mud  be  confefled,  is 
not  always  fufScient  to  comprehend,  accurately  and  dii^ 
tin£Hy,  the  method  which  Nature  en>ploys  in  ev^ry  partacu- 
lar  inilance.  Nature,  in  her  great  operations,  always  pro« 
cceds  in  a  Ample  way;  whereas,  we  being  but  bumble 
imitators  of  that  great  miftrds  of  chemiftry,  cannot  help 
reforting  to  artificial,  and  thence  imp^fefl  proctfles,  whenr 
cver  we  attempt  to  obtain  the  fame  produ6ts  from  the  fame 
principles* 

Firft,  as  to  the  origin  of  the  carbonic  acid  in  the  water 
of  Carlsbad,  the  opinion  of  the  author  of  the  Ncue  Berne r-' 
kungen  iiber  das  Carlskady  who  deduces  the  gas  of  that 
fpring  from  the  fulphur-pyrites  themfelves,  cannot  fubfift  } 
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for^  what  16  extricated  from  mouldering  pyrites  is  not  the; 
carbonic,  but  the  fulpbureous  acid^  combinedj  according  tq 
circumilancea,  wkh  hydrogen  gas.  On  the  contrary,  it  ad-f 
initsof  no  doabt^  but  that  lim^JIone  is  the  principle,  which 
in; all  cafes,  and  bence  in  this  alfo,  aiFords  the  carbonic 
acid.  ;  From  the  faft  already  related,  that  the  rock  feate4 
\ipon  the  laboratory, of  this  fpring  is  of  3«  younger  date,  and 
.bter  formation ;  ct  is  certain  that  limeftone  may  be  prc- 
£uit.at  fome-.depth^  whether  it  confift  of  primitive  calca-i 
reous  rock,-  on  oi'  iiratified  calcareous  ftpnes  ;  and  that  i; 
•dtially  and  necehirlly  there  cxift)>,  is  manifeft  from  this 
vety  daily  generation  of  fo  great  a  quantity  of  carbonic 
acid.'.  But,  whether  thi^  .developement  of  this  claftic  acid 
from  the  limeftone  is  cfFcclcd  merely  by  the  heat,  or  by 
means  of  the  fulphuric  acid,  difcngaged  from  the  diflblved 
pyrites^  is  a^quertion  which  cannot  be  pcftt'ively  anfwercd. 
Jfc  is,  however, .  probable,  that  it  is  expelled  by  heat  alone, 

•  ..With  rcgai;d  to  the  generation  of  the  neutral  Julph at ^  or 
iitit,glaiiber*^aity  it  liiidoubtcdly  caimot  take  place,  but  when 
veins  of  oomOion  f^lt  come  into  contract  with  diflblved 
fulphur-pycites.  -  Part  of  the  muri.^tcd  foda  is  then  decom-* 
pofed  by  the  fulphuric  acid,  and  unites  with  it  to  a  new 
neutral  fait,  i/iz.  the  native  giauber4alt,  or  fulphat  of  foda. 

•;And,  as  the  cxiftence  of  carbonic  acid  in  the  Carlsba4 
water  necetlarily  prefuppofes  the  prefence  of  a  calcareous 
ftratum;  the  enquiry  into  the  origin  of  th^  calcareous 
earth,  diflblved  in  this  mineral  fjpring,  is  anfwered  of  itfelf. 
It  is  by  the  fpontaneous  fcparation  of  that  earth  from  the 
water,  that  the  above-mentioned  wonderful  ftone-vault,  of 
the  great  refervoir,  together  with  the  remaining  vaft  quan- 
tity -of  varioufly  form^  ftala<2ites  and  tufas,  have  been  pro- 
duced, and  are  daily  augmented.  Therefore,  it  is  not  ne- 
paf&ry.to  fearch  ip  vain,  >vi;h  Dr.  pecker y  ^nd  againft  all 
,  .     '  '  rules, 
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rules,  for  t^e  origin  of  the  calcareous  earth  in  the  mixture 
of  the  pyrites  j  nor  to  lay  any  ftrcfs  on  the  fmall  quantity, 
which  might  be  an  acciJental  ingredient  in  the  raujriated 
brine,  employed  hy  Nature  in  the  produdion  of  the  mine- 
ral fprings  at  Carlsbad. 

But  we  cannot  judge  with  equal  certainty  of  the  method 
followed  by  Nature,  in  generating  the  uncombined  foda 
exifting  in  the  Carlsbad  water  j  fince,  of  all  the  method*?, 
which  we  are  able  to  employ  for  the  fame  purpofe,  ther? 
is  n^ne  of  fuch  a  kind  that  we  could  fairly  fuppofe  to  be 
applied  in  the  operations  of  Nature,  who  always  accom- 
pli(hes  her  ends  by  the  fhorteft  ways.  It  is  probable  that 
a  long  continued  influence  of  the  fubterraneous  heat,  and* 
humid  vapours,  are  alone  fufficient  to  volatilize  part  \>f  the 
muriatic  acid  of  the  muriated  foda,  leaving  behind  tfi6  al- 
kaline principle  that  had  been  united  with  it. 

On  this  predominant  portion  of  free  foda  alfo  depends  in 
part  the  peculiar  tafte  of  Carlsbad  water,  which,  when 
drank  warm,  may  be  compared  to  a  weak  meat-broth. 

SuIphur-pyriteSj  mineral  coal^  Umeftone^  and  brlne-fprings 
§/  muriated  Joda^  are,  therefore,  the  raw  materials  made 
ufe  of  by  Nature  in  elaborating  thofe  hot  mineral  fprings^ 
How  enormous  the  (lore  of  them  muft  be,  may  be  conceiv- 
ed by  refle£ling  upon  the  quantity  of  water,  and  its  ingre^ 
dients,  which  is  afforded  by  the  main-fprlng  alone,  in  the 
courfe  of  one  year.  By  the  computations  of  Dr,  Becher^ 
there  iffue  705  einiers  in  an  hour,  from  the  "five  orifices  of 
that  fpring  j  which  makes,  for  one  day,  16,920  ;  and  hence, 
for  the  year,  6,175,800  ehners.  And,  if  the  ebmr  betaken 
to  be  equal  to  one  half  cubic  foot^  that  quantity  amounts  to. 
3,087,900  cubic  feet  of  water.     Thefe  contain: 

V  4  Pounds 
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Pounds  avarJupoiJi. 

Cryjlallizabk  foda     ; 74^3^84 

^fulphat  of  JodM     .     .      i,f3^>9^3 

Muriat  offida     ......  238,209 

Calcareous  earth 86,020 

Siliceous  earth I7>3^9 

Oxjd  of  iron  .....,,.         i>HO 

Carbonic  add  gas  992,539  cubic  feet. 

And,  fincc  the  quantity  of  water  yielded  by  the  nrw* 
fpring^  by  that  at  the  millj  and  by  the  other  Jireamlets  ifluing 
from  the  clefts  of  the  rifty  rock,  tak^n  together,  may  b^ 
^ftimated  as  equal  to  that  afFor&ed  folely  by  the  main* 
fpringi  our  aftonifluncnt  is  juftly  excited,  on  confidering 
tV^  imn>enfe  quantity  of  produ(5ls  which  have  been  Ijcnt 
forth  by  thofe  fprings  at  Carlsbad,  within  a  term  of  420 
years;  that  is,  from  1370,  which  is  the  period  aflumcd  in 
hiftgry  for  their  difcovery,  to  1790. 

Yet,  no  other  ufe  is  made  of  the  great  quantity  of  falinc 
contents  with  which  Nature  h^s  enriched  the  Carlsbad -mine-' 
ral  fprings  ;  except,  that  yearly,  feveral  hundred  pounds  of 
fulphated  foda  are  obuined  in  the  crydallized  ftate,  by  eva* 
poration,  and  fold  by  the  name  of  Carlshad^filt.  But 
it  would  be  an  objet^^  ddervtog  the  exertions  of  induf- 
try,  if,  at  the  fame  time,  pains  were  taken  to  recover  and 
employ  one  part  of  mineral  alkali,  or  foda  j  inftead  of  fuf- 
fering  fo  many  thoufand  pounds  of  that  natural  produA,  fo 
valuable  with  refpe^Sl  to  our  prefcnt  wants,  to  be  unetp«- 
ployed,  ^nd  carried  away  ipto  the  river  TopeU 

Before  I  conclude,  I  fhall  fay  s^  few  words  on  a  cold 
Mtidulous  fprings  which  is  met  with  behind  the  brew^oufe, 
in  a  granitic  rock.  This  fpring  colIe£ts  in  a  fmall  (hallow 
bfifon,  fttuated  on  the  declivity  of  the  rock,  and  is  richly 

impreg* 
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impregnated  with  carbonic  acid,  that  penetnues  through  the 
bottom  of  the  bafon,  and  covers  the  fluid  in  a  ftratum  from 
ibur  to  fix  inches  thick.  Its  tafte  is  fo  exceedingly  four, 
that  a  doubt  has  arifen,  whether  that  acidity  depends  merely 
on  the  proportion  of  the  carbonic  acid. '  But  experiments 
hare  Ihewn  it  to  contain  no  other  extraneous  acid ;  and  the 
quantity  of  carbonic  acid  gas  was  found  to  be  equal  in 
Tolum^  to  that  of  the  water  itfelf,  where  18  cubic  inches 
of  water  have  yielded  18  cubic  inches  of  the  gas.  This  act* 
iulws  Jpring  hardly  contains  any  fixed  conftituent  ingredi- 
ents :  for,  when  a  confiderable  quantity  of  it  has  been  eva- 
porated by  the  aflidance  of  heat,  a  refidue  was  indeed  left^ 
which  proved  to  be  a  neutral  muriat,  but  fo  fmall,  as  almoft 
to  efcape  obfervation. 

This  valuable,  but,  at  Carlsbad,  little  efteemed  fprin^ 
methinks,  deferves  to  be  protected  againft  the  cafual  impu* 
rities  by  which  it  is  now  liable  to  be  defiled,  by  a  more 
fuitahle  inclofure  and  careful  covering;  as  well  as  to  be 
more  commonly  applied,  both  for  medicinal  and  ecommhal 
purpofes. 


XXVI. 
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XXVI. 
CHE-MICAL  EXAAIINATION 

or    THE 

SALT'SPRTNGS  AT  KONIGSWRN, 

And  their  ProduSfs  •. 


1  HE  faline  fprings,  among  others,  chiefly  belong  to  thofc 
obJ€<3:Sj  with  the  .inveftigation  of  which  the  jndudry  of 
chemifts  has  been  hitherto  but  little  occupied.  This  want 
of  a  naore  folid  and  complete  knowledge  of  the  <;qnftituent 
parts  of  the  faline  fprings  cannot  fail,  to  have  occafkoned  a 
number  of  erroneous  proceffes  in  the  falt-work^  ;  and,  the 
necefSty  of  abblifhing  or  correfting  them,  is  in  general 
fuggefted  only  by  the  lofs  experienced  for  many  years. 
How  many  errors  would  have  been  avoided  in  the  calcula- 
tions and  eftimates,  if,  for  inftance,  inftead  of  employing 
the  hydrometer^  that  deceitful,  empirical  fcale,  which  hi- 
therto has  been  almoft  alone  reforted  to,  and  trufted,  in  af- 
certaining  the  proportion  of  fait  contained  in  any  brine, 
the  felt-makers  had  been  able  to  proceed 'upon  the  ground 
of  a  more  certain  knowledge,  founded  on  chemical  ar,a- 
lyfis,  of  the  true  faline  portion,  as  well  as  of  the  other 
foreign  fubftances,  which  are  the  habitual  concomitants  of 
common  fait  ?  For  this  reafon,  I  believe,  that  by  publiih- 
ing  the  prefent  inquiry  into  the  faline  fprings,  and  their  va- 
rious proJufts,  of  the  f a It'Wor is  at  Konigsborriy  near  Unna.^ 


•  Sammlung  der  Deutfcben  Abbandlungen  d<r  K(ktiglicbt'/i  Jca^ 
dcmie  der  Wijffnfcbaften.     Berlin,  1794, 

.   .       ,  in 
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in  WeJIphaliny  I  am  contributing,  perhaps,  not  an  unim^ 
portant  (hare  to  a  general  chemical  knowledge  of  falino 
fprings. 


The  falinifcrous  mountain  at  Konigshrn  confifts  of  % 
compaft,  marljr  limeftone,  feparatcd  in  ftrata,  and  difin- 
tegrable  in  the  air,  which  fcem  to  reft  immediately  upoii 
the  fand-ftone,  or  red  dead  rock  ♦.  They  extend  in  a  di* 
re£tion  from  caft  to  weft,  from  Paderhorn^  between  the 
river  Liffe  and  Emfche^  as  far  as  the  dukqdom  of  Cleves^ 
and  they  decline,  from  fouthwcft  to  northweft,  into  the 
bHhopric  of  Munfter^  where  they  are  covered  by  ftrata  of 
fand  arid  loam.  The  falt-fprings  at  Salziottetiy  fFestrin-^ 
htte^  JVirlty  Shjfendorf^  and  Unna^  which  have  been  ufed 
for  many  centuries  paft,  and  feveral  indications  of.  a  weak 
brine,  near  Bochum^  in  the  Doftmundt  territory,  &c.  arc 
likewife  iituated  on  the  fame  mountains. 

The  prefent  fait- work  at  Konigsborn  lies  about  one  mile 
(Englifti)  diftar.t  from  Unnn^  to  tfce  north,  in  a  plain  ;  ac- 
companied on  both  fides  by  gentle  elevations.  Wherever 
the  ground  is  perforated  or  dug,  at  and  below  Konigsborn, 
towards  the  ndrth,  there  are  always  falt-fprings  found ;  but 
above  Konigsborn,  fouth wards,  fprings  of  fweet  water 
cxift,  which  come  forth  to  the  day,  and  even  will  rife  in 
pipes  to  10  or  12  feet.  On  this  account,  the  brine  has  beett* 
procured,  for  many  years  paft,  by  means  of  fuch  pcrfora^ 


•  By  the  dead  rock  is  underdood  the  (lone,  or  fubftancc,  which 
lies  between  the  primary  and  fecondary  ftrata,  and  participates  of 
the  nature  of  both.  The  Germans  call  \i  todt-liegendes  \  Krrwan 
calls  iXfemifrotQlhe^  and  likewife  deadlier.  See  hi»  Geohgictil  Bf- 
fays.  Lond.  1799.  page '125,'  and  his  Elements  of  Mineralogy* 
l^ond.  1794.  vol.  i.  pagc^j,— franll. 
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tbns,  of  which  there  have  been  more  thin  twenty,  of  a 
depth  from  75  to  280  feet.     The  brine  obtained  from  tbefe, 
at  a  depth  from  ?o  to  80  feet,  always  contains  from  ij  to  two 
punces  of  fait  in  the  pound  ;  that  from  80  to  120  feet,  con- 
tains 2 J  ounces  >  but  that  from  I20  to  200  feet,  affords  3I, 
and  even  3^  ounces  5  and  it  is  pumped  up  to  the  height  of 
12  feet  above  the  fur  face,  by  means  of  the  above-mentioned 
wooden  pipes,  in  a  quantity^  amounting  to  from  three  to 
four  cubic  6set  every  minute.     Experience  has  (hewn,  that 
this  faline  fprihg  has  decreafed  in  dry  weather,  in  quantity 
of  water,  and  richnefs  of  fait ;  but  has  tncreafed,  in  both 
re(peSs>  in  wet  weather,  or  when  in  the  midft  of  iummer 
it  has  rained  only  a  few  days,  after  a  great  drought.    How* 
crer,  after  the  lapCe  of  four  or  fix  years,  the  brine  has  been 
£>  much  impoverifhed,  at  every  well,  as  to  yield  only  i^ 
ounce  of  fait  \  although  neither  the  quantity  flowing  out 
bad  increafed,  nor  had  the  brine  been  otberwife   altered. 
As  often,  therefore,  as  this  happened,  a  n^w  pertoratioti 
has  been  made,  by  which  means  a  brine,  3  or  Jj:  ounces, 
rich  in  fait,  was  again  obtained  for  fome  time.     From  this 
account  it  would  feem,  that  there  exift  three  diftindt  fait- 
iprings  lying  upon  each  other;   that  the  deepeft  arc  the 
richeft ;  which,  therefore,  by  their  rifing,  force  away  the 
upper  and  lighter  ones ;  and,  that  thefe  laft  muft  be  in  con- 
junction  with    fome   flream,   the  fwect  .water   of   which 
walhes  a  mafs  of  fair,  and  thereby  becomes  impregnated 
with  part  of  it.     Hence  may  be  explained  the  rapid  increafc 
of  the  quantity  of  the  fluid,  and  of  its  proportion  of  ialt,  after 
rainy  weather.     In  confequcnce  of  this  conjei^ure,  fome 
years  ago,  fhafts  were  funk  between  the  feveral  borings ; 
the  lighter  fprings  were  flopped  up,  and  the  richeft  were 
brought  out  to   the  day.     However,  the  event  was,  that 
by  means  of  this  perforation,  at  the  iiith  foot  in  depth,  z 
copious  fpring  was  come  at,  but  only  one  ounce  in  rich- 
nefs ;  which  poured  into  the  well,  that  was  already  60  feet 

deep, 
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4eep,  in  fuch  quantities,  that  at  ererj  minute  25  cubic  feet 
were  to  be  overcome.  On  the  very  day  that  this  fpring 
had  been  pierced)  the  laline  contents*  in  the  feveral  brines 
augmented  in  all  the  wells,  from  i|  ounce  to  i|,  2,  and 
even  2|  ounces.  This  weak  brine,  therefore,  feems  to  impo- 
verifh  the  richer  ones,  by  penetrating  through  the  fiflures 
of  the  marly  rock  to  the  perforated  cavities ;  and  either 
keeping  off  the  deeper  fprings  of  3  ounces  richnefs  in  (alt, 
or  mixing  with,  and  thus  lowering  them  down  to  I  and  r{ 
ounce. 


To  fhew  what  quantity  of  fait  may  be  procured  from 
thefe  iprings,  I  ihall  feleA  the  period  of  three  years ; 
namely,  from  the  ift  of  June,  1788,  to  the  laft  of  May, 
1 79 1.     During  that  time  were  procured : 

^5>5^i,534  pounds. 

This  gives  for  one  year : 

11,850,511}  pounds. 

By  taking  into  the  calculation  the  lofs  occafioned  by  the 
W/'/ff,  which  has  been  afcertained  by  adual  experiment, 
as  well  as  the  lofs  arifing  from  the  graduation  * ;  which,  by 
eftimation,  is  reckoned  at  37  per  cent^  there  will  be  re^ 
quired  of  the  brine,  to  obtain  the  above  produce  in  each 
year: 

336,069,731  pounds ;  or, 
4,972,7481  cubic  feet. 


♦  In  other  words :  from  evaporating  the  brine  by  means  of  air, 
previous  to  their  boiiingS|in  particular  buildings,  CdWed  gradyaiing^ 
b^ufts^  Confttlt  Grtn'^s  Principles  tf  Modem  Chemiftfy,  Lond. 
iSoo.  vol.t.  pafe  *94««— Touiil.  . 
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In  fpeaking  of  the  chemical  examination  of  thofc  fprings^ 
to  avord  unncceflary  repetitions,  I  fhall  only  in  general 
explain  the  method  in  which  I  have  proceeded  in  this  in- 
quiry ;  and,  with  re{pe(5l  to  e^^h  particular  fpriog,  &c.  I 
fhall  merely  ftate  the  rcfult  of  my  experiments  : 

I.)  In  order  to  determine  the  fpecific  gravity  of  each 
brin'e,  I  meafured  50  cubic  inches  (each  equal  to  290  grains 
of  diftilled  water);  weighed,  and  compared  them  with  the 
weight  of  an  equal  quantity  of  dillillcd  water. 

2.)  Thefe  50  cubic  inches  of  brine  were  then  evaporated, 
iii  a  fand-heat,  to  a  dry  rchJuc,  and  the  weight  of  it  noted* 

3.)  Thefe  refidues  were  then  covered  in  cylindrical  glafs- 
veffels,  with  alkohol,  and  extracted  by  means  of  it  during 
24  hours,  at  a  moderate  temperature,  and  with  repeated 
ftirring. 

4.)  After  the  alkohol  had  been  again  feparated  by  filtra- 
tion,  it  was  evaporated  to  dryneis.  Upon  the  refidue  left 
by  it^  frefti  ardent  fpirit  v/as  aftufed,  in  fuch  a  quantity  as 
was  neceflary  to  fcparatc  the  fmall  portion  of  common  (alt, 
which  had  united  with  the  fpirituous  folution,  at  the  firft 
extrailion.  After  this,  the  laft  alkohol  was  likewife  eva- 
porated, and  the  refidue  weighed. 

5.)  That  portion  which  had  been  extrailed  by  alkohol 
confided  of  muriat  cf  Ume^  mixed  with  a  very  trifling  por- 
tion of  murlated  magnefia ;  the  proportion  of  which  laft 
was  determined*  in  the  following  manner: — The  refidue, 
obtained  by  the  evaporation  of  the  alkohol,  was  diflblved 
in  water,  the  folution  heated,  and  the  earth  precipitated  by 
foda.  This  earth,  when  waflieJ,  was  combined  with  fulv 
phuric  acid,  added  in  exccfs.     After  the  mixture  had  flood 
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ioT  a  while  in  a  Warm  place,  and  the  predominant  acid  had, 
beeii  again  abforbed  by  carbonat  of  lime,  which  was  added 
for  this  purpofe,  the  Hquof  was  freed  from  the  felenite  o^- 
gypfum  then  generated,  and  evaporated  by  a  gentk  heat. 
When  the  felenite,  which  ftill  appeared,  was  again  fepa- 
rated,  and  the  liquor  fufficiently  reduced,  the  folution  was 
expofed  to  fpontaneous  exhalation  in  the  open  air,  and  thus 
made  to  cryftallize.  The  fulphat  of  magnefia,  produced 
by  this  procefs,  was  rediflblved  in  water,  and  decompofed 
by  foda ;  upon  which  the  magnefia,  which  feparated,  was 
faturated  with  muriatic  acid,  evaporated  to  drynefe ;  and 
the  weight  of  this  muriated  magnefia  fubtraded  from  the 
muriated  lime. 

6.)  The  deficcated  muriat  of  foda,  remaining  after  the 
fcparation  of  thofe  deliquefcent  falts,  by  means  of  alkohol, 
was  next  difLlved  in  water,  and  filtered. 

7  J  The  remainder  on  the  filter  confifted  o(  fulphat  and 
carbcnat  of  lime ;  and  in  fome,  brines  of  oxyd  of  iron, —  . 
When  weighed,  it  was  treated  with  muriatic  acid,  and 
the  felenite  fepnrated  upon  the  filter.  The  filtered  folution, 
when  it  appeared  to  contain  a  feparable  portion  of  iron, 
was  combined  with  cauftic  ammoni;ic;  and  the  oxyd  of  iron, 
which  fell  down  as  a  brown  flocculent  precipitate,  when 
coUefled  by  the  filter  and  ignited,  was  weighed,  and  its 
weight  reduced  to  that  of  carbonated  iron. 

8. J  I  combined  the.  muriatic  folution  of  No.  6  w.ith 
carbonat  of  foda,  affifted  by  heat,  when  a  precipitate  cn- 
fued,  confiftihg  of  carbonated  lime.  The  foda,  employed 
for  its  precipitation,  having  thus  been  again  neutralized  by 
the  muriatic  acid,  I  treated  this  muriatic  folution  with  mu- 
riated barytes.  'From  the  fulphat  of  barytes,  obtained  by 
this  management,"  it  was  obvious  that  the  calcareous  earth 

•  precipitated, 


Digitized  by 


Googk 


304       XXVI.  Chemical  Examination  qf  the 

precipitated^    by  the   carbonated  foda,  from  the  diflblvcd 
muriat  of  foda,  had  been  combined  with  fulphuric  acid  in 
the  doLXzSttx  of  ftleniu.     In  like  manner,  it  followed  from 
the  proportion,  which  the  quantity  of  fulphui'ic  acid  bore  to 
the  calcareous  earth,  obtained   in  a  ftate  of  combination 
with  it,  that  the  muriatic  folution  contained  felenite  only, 
and  no  glauber<»falt,   nor    any   other    alkaline  or  earthy 
fulphat.     The  total  abfeace  of  thefe  laft  was  alfo  confirmed 
by  this  i  that  the  dry  fait  gradually  difTolved  in  a  mixture 
of  two  parts  of  alkohol  with  one  of  water,  which  I  afFufed 
upon  it ;  and,  that  at  lail  nothing  but  felenite  remained. 


The  experiments,  performed  in  the  'manner  here  ex- 
plained, gave  the  following  refults  : 

A. 
Brine  of  the  Varsihaufer-fpring. 

Its    fpecific    gravity  was    1039   (diftillcd  water  being 

1000). 

Fifiy  cubic  inches,  evaporated  to  drynefs|  afforded  a  grey- 
white  refidue,  weighing  882  grains. 

This  refidue  confided  of : 

Muriat  of  lime    ....  46  grains* 
-~—     magnefta    ...       I 
Carbonat  of  lime  ,     .     .     •     11 
Se  Unite  J  or  fulphat  of  lime  .     %% 

Muriat  offoda       .         ,     .  798 


882 


B. 
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B. 

Brine  of  the  Giuckaiif'fpring, 
Its  fpccific  gravity  was  found  to  be  1029. 

Fifty  cubic  inches  left  a  pale-red  refidue  of  585  grams, 
Cdntaining  : 


MuriatofUme    .     .     . 


ofmagnifia 


o\ 


Carbonat  of  lime  .  •  . 
Carbonated  oxyd  of  iron 
Selenite      .     .  ■   .     .     , 
Muriat  of foda^ot  common  fait  522 


32  grains* 


I 

II 
I 

18 


585 
G- 
Brine  qf  the  Frederic-anton-fpring. 
its  fpeciiic  gravity  was  1025. 

Fifty  c\x\Ac  inches  left,  by  evaporation^  S40  grains,  .of  a 
light-reddifh  refidiid,  confifting  of: 

Muriated  lime^  including  a  fcarcely  ob-  j  . 

fervable  trace  of  niuriatid  magnefta  J  ^^  grains^ 
Gjri^/w/^rf//W,orcnidedalcareouscarth  ii| 
^xydofiron^    •     .     •     .'    ..      | 
SiUnitiy  or  gypfuiii      ,     .     .     .  '  •     .     I4 
Muriated  foda *    -    494 

540 
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Bri?ie  of  (lie  Gold^wr  ^onntn-fpring. 

The  fpecific  gravity  was  1024. 

The  dry  refrfue,  yielded  by  50  cubic  inches,  hjuj  a 
light-grey-white  colour,  and  weighed  521  grains.  It  was 
refolved  into : 


Muriat  of  lime 

■  ■  of  magnejia 
Carbonat  of  lime  . 
Selenite  •  •  •  • 
Muriat  offida 


.  30  grams, 

z 

•  » 

•  II 

.  IS 
4^44 


521 


Bri7ic  of  the  Ludwigsfprings. 

Its  fpecific  gravity  1023. 

The  light-reddifh  refidue,  from  50  cubic  inches  of  tho 
evaporated  brine,  weighed  508  grains,  and  contained  : 

'  Muriat  of  lime    ,     .     .     •     20    gr^ns. 
Carbonated  lime    •     ,     •     .     10 
L  oxyd  of  iron  •     •  »  .   .  ^ 

Selenite       ......     13 

Q/n^n^^iy^^/z^ormuriatedfoda  464^ 


508 


Thp 
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The  brine,  which  is  fought  up  from  the  various  falt« 
fprings,  is  conduced  into  one  common  refervoir,  from 
which  it  16  pumped  to  the  top  of  the  graduating^bou/es^ 
where  it  is  three  times  graduatid. 

F. 

Brine  of  thejirfi  graduation. 

Its  ipecific  gravity  rofe  to  io6o.  The  refidkie  from  tht 
evagpration  of  50  cubic  inches^  weighed  1285  grains  f 
and  confiibd  of :  • 

Muriatid  lime    •.••.••     «     •  65    grains. 

magiufia :        li 

£:(7r^«ftff^/im^,)coittainingfome  iron        4| 
Sulphatsd  limey  or  felenite     •     •     •  44 

Murkttedfoda  •.•••••  1170 

1285 
G. 

Brine  of  thefecond  graduation. 

Specific  gravity  1076. 

Fifij  cubic  inches,  evaporated,  gave  a  refidiue  of  16x5 
grains.    This  was  decompofed  isto : 

Muriatoflime 75    grains. 

■  ofmagnejia  ....       2 

Carbonat  of  lime       ....        3 

Meniie     • 48 

Muriat  ef foda    ....       1487 

xz  H. 
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H. 

r 

Brine  of  the  third  graduation. 

Its  fpecific  gravity  amounted  to  io86.  v 

Fifiy  cubic  inches  of  it  have  left,  upon  evaporation,  1 850 
gfains  of  a  dry  refidue,  containing  :  . 

Muriatofltme .82    grains. 

efmagnefea 3 

CarborUtf of  ltm$    .•    .     .     ••...•       3 

Sulpbat  0/ lime  (felenite) 52 

Muriat  of  foda  {comaiQn  fsilt)     •     .    17 10 

jSso 

The  fait  obtained  by  boiling  from  thcfe  graduated  brines 
is  of  two  forts,  of  which  the  one  is  deftined  for  foreign^  an4 
the  other  for  home  confumptiort.  The  frjl  confifts,  for 
the  moft  partj  of  confiderably  large,  four-fided,  hollow 
cryftals,  compofed,  in  a  funnel-like  manner,  of  fimple  cubes 
of  muriated  foda.  Such  cryftals  are  always  fonned  on  the 
fur^e  of  the  brine,  when  they  can  evaporate  without  agi- 
tation. The  fe£ond  fort  is  externally  diftinguilhed  from  the 
preceding  by  fomewhat  fmaller  and  lefs  regular  cryftals. 

I. 

Common  fait  for  exportation. 

One  pound. of  it,  that  had  been  completely  deficcated 

with  the  affifiance   of  heat,  was   pulverized,   and  then 

I  ex- 
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examined  by  the  method  above-defcribed.  It  confifted 
of: 

Oz.  drach.    gr. 

Moifture^  expelled  by  the  drying     ;     —  3  — 

Accidental  impurities^  and  f and    .     .     —  —  10 

Muriated  lime     ,-...,,,—  —  25 

Selenite —  I  30 

Pure  muriat  offoda      ....     ^    15  a  55 


16  Ounces, 


K. 


Common  fait  for  home-confumption. 
One  pound  of  it,  treated  i&  the  laft,  contained : 


Moifture     .     .     .     , 
Accidental  impurities 
Muriated  lime      ,     . 
Selenite      .     .     .     • 
fure  muriat  offada 


Ox*     drach, 
—        4 


—        I 

IS      — 


30 

30 
35 

7 


|6  Ounces. 


L. 

Mot  her -water. 

The  mother-brine  proved  to  be  of  confiderable  fpecific 
gravity  5  namely,  1218. 

Fijiy  cubic  inches  of  it,  when  evaporated,-  yielded  5440 
grains  of  dry  lalt,  which  I  divided  into  two  parts,  fubje^t- 
ing  each  to  a  feparate  examination. 

^3  0 
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l)  2720  grains,  or  one  half  of  the  fait  obtained  from  the 
mother-water,  and  decompofed  after  the  manner  fo  often 
mentioned,  gave : 

MuriaUd  calcareous  earth    .     ,     •  330  grains. 

■  magnejian  earth    .     .     .  420 

Sulphated  calcareous  earth    ...  50 

Common  fait      • 1920 


2720 


2)  The  other  half  of  the  fait,  afforded  by  50  cubic  inches 
of  the  mother-water,  I  re-diffolved  in  water,  and  evapo« 
rated  the  folution  to  the  point  of  cryflallization.  I  obtained 
from  it,  at  five  fucceffive  (hootings,  4  ounces  and  2 
drachms  of  cryftallized  muriated  foda,  but  which  was  ftili 
contaminated  by  the  mother-water  which  adhered.  For  this 
reafon,  I  diflblved  it  once  more  in  water,  and  cryfeUizcd 
itJi^w  ;  by  which  treatment  I  then  obtained  3  oz.  7  dr. 
of  pure  common  fait.  By  this  it  was  rendered  evident, 
that  every  cubic  foot  of  that  mother-water,  if  treated  in  the 
fimple  way  of  cryftaUization,  would  ftill  afford  16  or  17 
pounds  of  pure  muriat  of  foda.  The  mother- water  of  both 
cryftallizations  was  diluted  with  water,  and  its  earthy  portion, 
precipitated  by  foda,  weighed  544  grains,  when  waihed  and 
ignited.  This  precipitate  confifted  of  calcareous  and  mag" 
nejian  earth ;  which  I  feparated,  by  faturating  the  mafs  with 
fulphuric  acid.  When  the  fulphat  of  magnefia  had  been 
filtered  off  from  the  fulphat  of  lime  which  was  formed  at  the 
fame  time,  I  decompofed  it  by  means  of  foda.  The  mag- 
nefia, then  obtained  in  a  pure  ftat^,  and  weighing  290 
grains,  by  treating  it  with  muriatic  acid,  was  converted  into 
muriat  of  magnefia,  which,  evaporated  to  drynefs,  amounted 
to  420  grains^ ;  exactly  as  it  did  in  the  foregoing  procefs. 

S  This 
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This  portion  of  muriated  magiieila,  contained  in  the 
mother-water  along  with  the  muriated  lime,  and  exceeding 
the  latter  in  quantity,  defcrves  particular  notice.  In  both 
brines,  in  the  graduaUd  as  well  as  the  rough,  the  muriated 
magnefia  amounted  only  to  the  36th  or  40th  part  of  the  mu- 
riated litae  ;  in  the  mother- water,  on  the  contrary,  the 
quantity  of  the  firft  excteds  the  latter  nearly  by  one  fourth 
part*  The  caufe  of  this  feems  to  lie  in  the  following  cir^ 
cumftance : — It  is  cuftomary,  at  Konigsborn,  to  pref^rve  the 
mother-water  of  4,  5,  or  more  boilings  in  the  boiler. 
At  any  fubfequent  boiling,  therefore,  a  ftronger  heat  is  re- 
quired, to  promote  the  cryftallizationof  the  fait ;  and  when^ 
in  this  cafe,  a  part  of  the  bottom  of  the  boiler  becomes  dry, 
a  portion  of  the  muriated  lime  is  then  decpmpofed,  and  its 
earthy  bafts  becoming  free^  increafes  the  calcareous  earth 
in  the  fchht^  or  incruftation  {pfannenjlein)  of  the  veiTel : 
but  the  muriatic  acid  efcapes  in  vapours,  as  may  diftin^llj^ 
be  perceived  by'che  fmell. 

Incrujtation  of  the  boiler. 

One  P$ttHd  of  it,  pulverized  and  dried  in  a  gentle  heat, 
was  boiled  with  12  lb.  of  water.  The  filtered  folution  was 
next  evaporated  to  drynefs,  and  the  fait  obtained  was 
treated  in  the  method  all  along  mentioned.  When^  the  un- 
diflblved,  grey-white,  earthy  refidue  was  examined,  it 
proved  to  be  a  mingled  mafsof  fulphat  of  lime,  oi carbonated 
linu  C9ntaining  a  little  iron^  and  of  2|  izxiiyjiliceous  earth. 

The  proportion  of  thefe  conftituent  parts  to  each  other 
W3»$  found  to  be  as  follows ; 

X  4  Oz. 
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Ox.  drach»  gr^ 

Motjture i6      — 

Muriated  lime       ..•..•  —  I  IQ 

■  magnefia -—  —  lO 

Muriat  offoda^  with  a  fcarccly  per-  \  a  a  aq 

ceivable  trace  of  fulphaied  fodoy     3 

Carhonat  of  lime     .•.•..  r  %  7p 

Sandy  filiceous  earth —  3  3^ 

Sulphat  of  lime  -(felenitc)     •     .     .  760 


16  Ounces. 

N. 
Dornenjiein. 

(That  is,  the  earthy  and  faline  incruflations  formed  on  the 
brufh-wood  in  the  graduating  houfes^Y-Tranfl.) 

The  Dornenftein  of  thefe  falt*works  confifts  of  a  dark-* 
brown,  compaft,  indurated,  ftony  cruft,  fimilar  to  the  in- 
cruftations  at  Carlsbad. 

I.),  Of  this  I  boiled  two  ounces^  reduced  to  powder,  with 
a  fufficient  quantity  of  water.  This,  however,  would  dif- 
folve  but  little  ;  for,  after  evaporation,  there  remained 
only  four  grains  of  common  fait,  mixed  with  iron  and 
felenite. 

2.)  The  powder  of  the  ftone  which  regained  after  boil- 
ing was  faturaced  with  muriatic  acid.  The  folution  was 
attended  with  great  cfFervefcence,  and,  towards  the  end, 
was  promoted  by  heat.  When  filtered,  it  left  felenite  be- 
hind. 

3.)  This 
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3.)  Thi$  muriatic  folution,  combined  with  cauftic  am^ 
moniac,  depofited  a  quantity  of  iron  in  a  flocculent  form; 
the  weight  of  which,  firft  afcertained  when  coUefted  and 
ignited,  wa$  afterwards  reduced  to  that  pf  carbonated 
iron. 

4.)  The  folution,  now  perfeftly  colourlefs,  afforded  car- 
bonat  of  lime,  by  the  addition  of  foda. 

The  proportion  of  the  ingredients  in  thefe  two  ounces,  or 
960  grains  of  the  mentioned  Dornenfuin^  was  : 

Impure  common  fait     .     •     .  4    grains 

Selenite  .......  25 

Carbonated  oxyd  of  iron    .     •  92 

■  calcareous  earth  .  828 


^oifiu\ 


re II 


,960 


What  cprreftions,  or  improvements,  might  be  made  in  the 
boiling  of  fait  in  the  fall-works  at  Konigsborny  in  confc- 
quence  of  the  ^nalyfis  here  communicated  of  the  fait- 
brines,  or  fprings  of  that  place,  and  their  produ£ts,  I  leave 
to  the  judgment  of  praftical  halurgifts^  or  falt-makers. 

But  (be  advantage  which  the  fcience  may  derive  from 
(he  perfoi:manc^  and  collection  of  thefe  and  fimilar  ana- 
lyfes,  cannot  be  doubted  :  thereby,  not  only  the  fum  of  our 
obfervations  hitherto  coIle£ted,  on  the  nature  and  confti- 
tuent  parts  of  falt^fprings  in  general,  will  be  rendered  more 
complete  and  certain  5  but  likewife  the  icnowledge  of  the 
laws  of  elective  attractions  of  bodies,  in  particular,  will  be 

in- 
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increafed  and  corre£led«     An  inftance  of  this  1^  is  af- 
forded in  the  prefent  analyfis,  by  the  circumftance  that, 
in  thefe  falt-brines,  no  gkmber-falt  is  found,  but  only  fele- 
ntte  \   although  the  latter,  fituatcd  in  the  proportian  in 
which  it  is  contained  in  the  mixture,  fhould  be  decompofed 
according  to  the  laws  of  affinities :  at  the  dune  time  that 
the  foda  of  the  common  fait  fhould  combine  with  the  ful- 
phuric  acid  of  the  felenite,  to  form  glaober-falti     But  it 
muft  be  here  confidered,  that  the  agency  of  the  attradive 
forces  in  bodies  likewife  depends  on  the  various  degrees  of 
temperature  :  and  this  is  really  the  cafe  in  this  inftance: 
lor  it  is  fhewn,  by  experience,  that  the  generation  of  ful- 
phat  of  foda  from  the  muriats  of  lime  and  fckla,  or,  in  other 
words,  the  generation  of  glauber-falt  from  felenite  and  com- 
mon fait,  can  take  place  only  at  a  cold,  much  below  the 
point  of  freezing  ;  but  to  fuch  a  low  temperature  the  (alt- 
fprings  are  not  expofed  in  their  fubterraneous  refervoirs  and 
canals.     Whence  it  alfo  happened,  that  when,  with  this 
view,  I  repeated  the  experiment  with  i6  ounces  of  the  mafs 
-  which   iiicrufted    the  boiler    (pfannenflein)^   and    which, 
during  the  winter,  had  been  expofed  to  the  cold,  and  had, 
in  part,  fallen  to  pieces,  the  newly-generated  glauber-falt 
immediately  appeared*     Its  quantity,  afcertained  by  means 
of  muriated  barytes,  and  calculated  for  the  cryftalllne  ftatc, 
did,  however,  in  general,  amounted  to  no  more  than  36 
grains. 

Finally,  the  carbonic  acid  muft  alfo  be  added  to  the  con<» 
ftituent  ingredients  in  faline  fprings.  This  acid  is  extri* 
cated,  in  the  ufual  form  of  air-bubbles,  during  the  evapo- 
ration of  the  rough  brine  y  and  its  difengagement  caufes 
the  feparation  of  the  calcareous  earth,  now  deprived  of  its 
folvent.  The  iame  efcape  of  this  volatile  acid,  and  the 
fame  feparation  of  the  calcareous  earth,  likewife  take  phce 
when  the  brines  ;ire  graduated  j  in  which  cafe  the  carbon-r 

ated 
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ated  calcareous  earth,  together  with  the  oxyd  of  iron, 
fettles  around  the  bruih-wood,  through  which  the  brine 
pafles,  and  /orms  the  d^rnenftetH  On  this  account,  the 
graduated  brines  contain  a  much  £aalkr  proportion  of  cal- 
careous earth  ;  which,  at  the  procefs  of  boiling,  is  fully  de- 
pofited,  andaffifts,  in  combination  with  the  felenite,  to  form 
the  compound  with  wbtch  thel>oiler  is  incruftated.  {Pfint^ 
jf/ff/}//»).— What  concerns  the  prc^rtion  of  carbonic  acid^ 
contained  in  falt-fprings,  in  a  ftate  of  abforption,  I  did  not, 
in  particular,  attempt  to  afcertain ;  as  fucfa  enquiries  can- 
not be  made  with  any  profped  c^  fucceis,  but  with  biiMt 
nscently  collc^ed,  and  employed  on  the  4>Pt. 


XXVIL 
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SPINELL. 

1  HE  fpinell  fccms  to  belong  to  thofe  fpecies  of  gems, 
which  the  antients  underftood  by  the  name  Hyacinth ;  as 
they  do  not  afcribe  to  it  the  yellowifli  red  colour,  poffeffed 
by  our  modern  hyacinth,  but  a  light  violet-red,  and  alfo  a 
rofe-red.  Plin)  ♦,  for  example,  fays : — "  Multum  ab  ame-. 
thyfto  dtftat  hyacinthusy  tamen  e^vicino  dtfcendens.  Differen- 
tia h^Cy  quod  ille  emicans  in  amethyfto  fulgor  violaceu^y  dilu^ 
tus  eft  in  Hyacintho**  Epiphanius  enumerates  five  fpecies 
of  hyacinth,  the  fA/W  of  v^rhich  he  calls  NATiBOSf?  ftated 
by  Salmafius  to  have  been  of  a  colour,  qui  inter  rofeum  eft^ 
et  dilutiorem.  That  the  ftone,  now  called  hyacinth,  has 
been  miftaken  for  the  hyacinth  of  the  antients,  was  proba- 
bly occafioned  by  the  following  paflage  of  Pliny  %: — 
•*  Hyacinthos  Mthiopia  mittit  et  chryfolythos  aureo  colore  tranj- 
lucentes.**  But  if  in  confequence  of  a  founder  criticifm 
the  context  be  read  thus  : — Marcefcens  celerius  nominis  fui 
fore  hyacinthus,  Mthiopia  mittit  et  chryfolithos^  &c.  it  is 
obvious,  that  the  aureus  colour  is  referred  to  the  chryfolite, 
which,  as  is  well  known,  is  the  topaz  of  our  days,  and 
that  it  ha^  nothing  to  do  with  the  hyacinthus  of  the  preced- 
ing fentence.  In  this  way,  alfo,  another  apparent  con- 
tradi£lion  in  Pliny  is  removed. 

•  Lib.  xxxvii.  cap.  9. 

+  From  the  Arabic  word,  Nattfy  a  red  crayon  colour.  Sec  Joan, 

ie  Laet  de  Gemmis  et  Lafidihus.  Lugd.  Batay.  1647. 

1  Loc.cit. 
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The  reader  likewife  knows  that  the  fpinell  has  been  hi- 
therto ranked  along  with  the  ruij^  as  its  fecond  fpecies»  fo 
that  the  firft  fpecies  of  that  genus  has  included  the  true  ge- 
nuine ruby.  But  fince  Rome  de  Ptjle*  has  directed  the  at^ 
tention  to  the  different  form  of  cryftallization  of  ^thofe  two 
Hones :  obferving  that  the  cryftals  of  the  genuine  ruby  of 
Pigu  are  oblong,  double,  hexahedral  pyramids,  modem 
mineralogifts  have,  upon  this  ground,  ranked  the  ruby  under 
the  fapphire^  as  a  red  variety  of  it,  and  introduced  the  fpi* 
neJI 2ts  a,diftin&  genus;  which  feparation  is  alfo  fuggefted 
by  the  difference  of  its  hardnefs  and  fpecific  gravity* 

Befides  thefe  diftinfiions,  the  nature  of  the  frafture 
alfo  might  ferve  to  difcriminate  the  genus..  For  the  tex- 
ture of  the  fpinell  is  lamellar,  in  triple  tranfverfe  laminas ; 
the  fapphire,  on  the  contrary,  exhibits  in  every  dire^lion 
only  a  flat  conchoidal  fraduref. 

Yet  the  fureft  way  to  decide  on  this  point  would  be  by 
chemical  analyfis  j  which,  however,  with  refpeSt  to  the 
ruby  cryftallized  in  hexhedral  pyramids,  or  the  red  fapphire, 
can  be  at  prefent  but  little  hoped  for,  as  it  is  fo  feldom  met 
with  in  its  rough  ftate. 

The  original  figure  of  fpinell  is  the  odahedron,  or  dou- 
ble four-fided  pyramid.  This  cryftalline  figure  is  frequently 
found  pcrfeftly  regular,  but  as  often  fubjeft  to  many  vari- 
ations, which  have  been  detailed  and  defcribed  with  great 
diligence,  and  uncommon  accuracy,  by  Abbe  EstnerX. 

No  lefs  variable  is  the  colour  of  the  fpinell ;  as  it  pafies 
through  almoft  all  the  ihades  of  the  red.     This  variation 

•  CrlfiaUographitf  torn.  i.  page  213. 

t  Estner^  Mlneraiogie,  II,  B.  I.  Abth.  S.  96,  97. 


Digitized  by 


Googk 


5i8      ^    XXVII.  Chemical  Examrnation 

of  colour  has  induced  jewellers,  or  dealers  in  gems,  to 
fubdivide  the  genus  of  ruby,  befides  the  genuine  ruby^  inta 
Mlmandiny  fpinell^  ballafs^  and  rubiceUy  as  they  ufually  do. 

The  red  colour  of  this  gem  is  not  only  very  fixed,  or 
permanent  in  the  fire,  but  its  pale  variations  are  even  ftill 
more  heightened  by  means  of  a  careful  ignition.  This  pro- 
perty the  inhabitants  of  Ceylon  know  how  to  employ  to 
advantage,  according  to  the  teftimony  of  Julius  Scaliger  ;♦ 
;ind,  perhaps,  on  this  dexterity  of  art  depends  the  annu 
zingly  high  and  magnificent  colour  which  we  admire  in 
fine,  polifhed  rubies,  but  do  not  perceive  in  the  rough,  uncut 
ftones. 

To  the  more  uncommon  variations  of  colour  belong : 
I.  the  fpinell,  quite  colour lefs^  and  as  limpid  as  water,  of 
which  Mr.  Macie^  in  London,  pofiefies  a  perfi^  odahe- 
dron  in  his  colleftion  of  cryftals ;  2.  the  fappbire^lue  fpi- 
nell, in  thtf  coUeftion  of  Francis  Greville^  Efq. ;  and  3. 
the  green  fpinell,  the  property  of  J.  Hawkins y  Efq.  like- 
wife  in  London,  &c.  &c.  This  aflfbrds  a  new  example, 
that,  in  determining  the  genera  and  fpecies  of  gems,  colour 
is  to  be  confidered  as  only  a  fubordinate  or  fecondary  cha- 
rader* 

The  Ipecific  gravity  of  fpinell  I  have  found  to  be,  in 
feleded  cryftals,  from  3,570  to  3,590. 


Although  feveral  years  ago  I  attempted  and  publiQied  a 
chemical  analyfis  of  the  fpinellf,  I  have  found  fome  circum- 
-ftances  then  not  completely  afcertained,  which  require  ano« 

— —  < 

•  Exercitationesy  &c.  No.  cxviii. 

t  Be9b.  u.  Entdeck,  a.  d,  Naturkundc,  vol.  iii.  Berlin,  17S9. 
page  33^. 
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tfaer  amlytkal  prDccTs.  The  refult  of  this  has  taught  me,  ' 
that  on  the  iirft  analyfis  of  the  ipinell,  I  had  thcNroughly 
crrerlooked  one  of  its  conftituent  parts,  which  I  did  not 
iiifpcft  iff  ia,  and  which  is  magneJiMk''esrth.  Among  the 
various  experisientay  infiitutcd  for  accurately  determining 
the  proportion  of  this  newly  dtfcovered  ingredient,  I  feleft 
tbae  ia  pardcular,  vhicfa  led  the  neareft  to  fulfilling  diis 
objea. 

d)  One  bmndted  grains  of  rough  fpinell  from  Ceylon,  in 
picked  cryftak,  pseYioufly  pounded  to  a  coarfe  powder  in 
die  fteeLmortat ,  were  triturated  with  water  to  an  impalpa- 
bir  powder  in  the  grinding-difh  made  of  flint.  After  the 
powifer  of  the  flone,  which  wa^  again  dried,  had  been  ^ 
gently  ignited,  it  fhewed  an  increafe  of  weight  of  nine 
grains,  origmating  from  the  particles  abraded  from  the  {vb^ 
flanoe  of  die  grinding^ vefieL 

t)  I  tlien  ftrongly  digefted  that  powder  with  two  ounces 
of  muriadc  acid.  When  the  acid  had  been  evaporated 
nearly  to  dryntfs,  I  diluted  the  mafs  with  water,  threw  it 
i^n  the  filter,  and  fiiturated  the  yellow  muriatic  folution 
irith  cauftic  ammoniac.  A  brown  flocculent  oxyd  of  iron 
§di  down,  which,  colle£ked  and  ignited,  weighed  i|  grain. 

.c)  The  liquor  Separated  from  that  precipitate  was  con- 
centrated by^  evaporation,  perfeftly  neutralized  with  muri- 
atic acid,  and,  laftly,  combined  with  diilblved  oxalat  of 
pot-a(h  (felt  of  wood-forrel).  In  confequence  of  this,  ox- 
alat of  lime  precipitated ;  which,  when  carefully  collected, 
and  heated  to  rednefs  in  the  cavity  of  a  compa£)^  piece 
•f  charcoal,  with  the  affiftance  of  the  blow-pipe,  aiTorded 
three  fourths  of  a  grain  of  lime,  or  pure  calcareous  earth. 
This  laft,  difiblved  in  nitric  acid,  and  treated  with  the  fuj- 
phuric,  produced  fclenite,  or  fulphated  lime. 

d)'  Upon 
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d)  Upon  the  pOiMder  of  the  ftone,  extra&ed  bjr  the  aifU' 
riatic  acid,  was  poured  t«i  times  its  quantity  of  alkaline 
lye,  one  half  of  which  confifted  of  cauilic  alkali;  which 
mixture  being  firft  evaporated  to  drynefe^  in  a  iilver-veffel^ 
upon  a  fandxheat,  was  afterwards  ignited  during  the  fpace]of  an 
hour.  When  the  mafs  had  been  again  foftened  with  hot 
water,  it  left  on  the  filtering  paper  54  grains  of  an  ifabelb^ 
yellow  refidue  when  dried  in  the  air. 

e)  Thefe  54  grains  were  a  fecond  time  mixed,  and  in-* 
fpiffated  with  a  tenfold  quantity  of  the  feme  cauftic  Kxivi-* 
um,  and  afterwards  ignited.  Upon  which,  the  mafe,  foft* 
ened  again  with, water,  depofited  a  refidue  of  a  fine  puhre^ 
rulent  form,  weighing  43  grains,  when  dried  in  die  air. 

.  /)  I  then  neutralized  the  yellow  alkaline  folution  {i) 
and  {e)  by  means  of  fulphuric  acid,  and  by  afiiifing  more 
acid,  made  a  clear  folution  of  the  precipitate,  which  then 
formed.  Carbonat  of  pot-afti,  added  in  a  boiling  ftate,  threw 
down  from  it  a  precipitate  of  a  very  great  bulk,  which^ 
after  cdulcoration,  was  again  diflblved  in  fulphuric  add* 
This  folution  exhibited  a  (limy  toughnefe ;  but  it  became 
^erfe<aiy  fluid,  when  expofed  to  a  raifed  temperature,  and 
depofited  a  fubtle  white  powder,  which,  aifter  waibing  and 
dcficcation  in  the  air,  weighed  95  grains.  The  fulphuric 
acid  fluid,  when  fepar'ated  from  it,  was  fet  afide  for  a  tinie^ 

g)  The  above-mentioned  95  grains  were  then  gently 
ignited  with  thrice  their  quantity  of  cauftic  pot^aih.  When 
again  liquefied  with  water,  and  filtered,  there  remained 
only  a  flight  refidue,  which,  after  wafliing,  diflfolved  in 
fulphuric  acid,  with  the  exception  of  a  few  remaining  par- 
ticles. 

h)  The 
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.1^)  The  portion  taken  up  by  the  cauftic  pot-alh  in  the 
aUodine  iblution  (f ),  wasprec4>itated  by  means  of  fiilphuric 
acid.  But  it  diflblved  again  in  the  acid,  when  added  to  ex- 
cefr,  and  was  afterwards  precipitated  by  boiling  with  mild, 
or  carbonated  alkali.  This  precipitate,  previouily  walhed, 
was  once  more  difiblyed  in  fulphuric  acid. 

i)  The  whole  of  the  fulphuric  Iblutions,  obtained  at 
C/)  ^9  A)>  ^'^^  evaponuied  to  a  fmaller  compa6.  The  gela- 
tinus  confiftence,  into  which  it  congealed,  Ihewed  that  a 
feparation  of  filiceous  earth  had  taken  place.  It  was  there- 
fore largely  diluted  with  water,  digefted,  and  the  iilex  col- 
leded  upon  the  filter. 

i)  This  done,  the  fiilphuric  iblution  was  put  ip  a  fiate 
to  cryftallise,  by  dropping  into  it  a  folution  of  acetite  of 
pot-alh*,  and  evaporating  it  flowly.  It  yielded  at  firft  re- 
gular and  pure  crjrftals  of  alum.  But  as  the  folution  al^ 
fumed  a  green  colour  towards  the  end,  I  combined  it  with 
Pruffian  alkkli.  A  trifling  precipitation  enfued,  of  which 
the  fixyd  of  iron  could  not  be  eftimated  more  than  at  one 
fourth  oi  a  grain.  The  folution,  being  now  freed  of  its 
ferruginous  ingredient,  was  ne^  decompofed,  insa  boiling 
beat,  by  carbonated  pot-afh  $  and  the  precipitate,  when  dif- 
folved  anew  in  fulphuric  acid,  was  brought  to  a  final  cr3rf- 
tallizationt  after  which  the  fulphat  of  alumine  then  ob« 
tained  was  added  -to  the  foregoing. 


*  Nfe.  In  order  to  add  the  yegetsble  alkali  in  the  juft  proper* 
tion  requiiite  to  promote  the'Cryftallizatiou  of  the  fulphated  alu«. 
mine,  I  find  it  at  prefent  moft  convenient  to  employ  that  alkali  in 
a  ibteof  faturation  with  acetic  acid.  By  this  manner  I  avoid  the 
danger  of  decompofing  a  part  of  the  alum  jud  forming,  by  the 
quantity  of  alkali,  that  may  eafily  happeh  to  be  added  in  exeefs. 
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'  7)'i  now  pmcwd^tPtotlie  analyfis^thte +3  grains,  that 
were  left  undiffolvedby  the  cacrftic  alkalihie  lyof  (^).  Tbck 
feadify  diffolvcd  iirdiMte  fulphtiric  add,  leaving  fome  fill- 
cebii%  earth  behind;  ■  The  foldtron,  feparated  from  this 
hiV,  Was  then  combined  with  a  final!  portion  ©f  acctated 
pot-:'(h,  and  expofed  to  fpomaneous  cryftallia&ation  by  exha- 
lation in  the  open  air.  At  firft  there  yet  appeared  fome  folU 
tary  cryftals  of  altim  j  but  afterwards  it  fentirtfly  (hot  sito 
fulphat  of  magnefia  CEplbm  fait). 

'  m)  Td  ftparate  the  fulphated  magnefia,  thus^  obtained, 
*  frcim  the  admixed  ^triphat  of  almnine,  it  was  ftroogly  igni^ 
in  a  porcelain-veflel  during  half  an  hour,  and  the  (kline 
mafs  afterwards  foftened  in  water,  and  filtered.  The  alumi- 
notis;  or  argilkcebus  earth,  feparated  by  this  management, 
'was  afterwards  difiblved  in  fuiphuric  acid,  and  in  the  proper 
"manner  crjrftalKzed  into  Concrete  akm.     

'  ^)  The  pure'f6lutton  of  the  fulphated  magnefia  was  pre- 

^  cipitated  in  a  boiling  heat  by  means  of  vegetable  alkafi. 

The' magnejian  earthy  thus  obtained  in  a  carbonated  ftate, 

weighed  2o|  grains,  when  wafhed  and  dried)  but  aft^ 

lhx)ng  ignition  it  weighed  only  8}  grains. 

i)  All  the  wafhings  (of  which  that  at  (f)^  on  precipitating 
'  the  fulphuric  folution  by  carbonat  of  pot-afli,  retained  the 
yellow  colour  of  the  firft  folution)  were,  together,  evapo- 
rated to  a  dry  faline  mafs.  When  they  had  been  ro-diflblved 
in  water,  there  ftill  feparated  a  little  earth,  whichy  along 
*wJth  the  precipitate  remaining  at  {g)y  ^as  ignited  with 
cauftic  pot-a&,  and  then  by  fulphuric  acid  reiblved  into 
aluminous  and  Jiliceous  earths. 

P)  The  whole  quantity  of  alum  obtained  at  (i,  /,  m,  and  ci) 
anrounted  to  665  grains.    It  was  now  diffolved  in  water 

and 
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^  in  ,a  h^t  of  ebullition  decpmpofed  by  qurbonated  alkali 
prepared  from  tartar.  The  aluminons  earthy  thus  obtained^ 
when  edulpprated  with  watex:,  and  dried  in  a  moderate 
warmthf  weighed  221  grains.  But^  after  being  purified  bjr 
digeftion  with-  diftille^  vinegar,  and  fubfequent  laturation 
with  ammoniac,  and  bcjr\g  again  edulcorated,  and  atlaft 
fubje(fted  for  half  ao  tiour  to  an  intenfe  red  heat,  it  weighed 
no  more  than  74^  grains. 

f)  I  tbenigniM)  for  half  an  hour 
ou$  iorth  coJledod^om  (/,  1%  o\.  hs 
Hejoce,  Aibtrading  the  limi^  grains  ¥ 
from  the  flint-mortar  ((j),  th^p  rcxa 
ing  to  the  fpinell. 

From  this  analyfis  it  fol(ow9^  that  ^  .cofjiftituent  parts  of 
the  hintll  in  the  bundrf,4,^P^ 

Jlumtti    ,    .    ,./)..    ^    ,    .    .    74^sa  . 

SiUx j)    ^,   .,  •    .    .    15^0 

Magnefia  .     .     .     .     n) 8,2^ 

k)  0,25),/  ;  .' 

Limt  ......    tf)   ..    t    ..    .      <^7S 

The  reafon  wbyt  in  this  inilancej  ttvfre  appears ,  in  ^he 
turn  of  the  weights  an  excefs  of  half  a  grain,  ^tber  tjian  ^ 
lofs^  unavoidable  in  the  ufual  courfe  of  fuch  procefles,  is 
probably,  that  the  ignition  was  npt,  ppwerful  ^^npugb  to 
cffe£l  in  thofe  ingredients  i}^t  high  degree  of  drynefs, 
which  that  ftone  pofiefles  in  its  natural,  undecompofed 
ibte. 

Y2  With 
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With  regard  to  another  analytical  prociefs  made  witk 
fpinell,  ^nd  of  which  it  would  be  fuperfluous  to  give  a  de- 
tailed defcription,  sis  it  only  ferved  to  pave  the  way  to'  the 
foregoing,  I  fhall  here  merely  relate  the  followiDg  pheno- 
menon.— ^When  the  cohefion  of  the  parts  which  conftitutc 
that  {tone  had  been  loofened  by  alternate  treatment  with 
caufKc  ^  pot-afh  and  muriatic  acid,  I  introduced  the  earth, 
precipitated  by  ammoniac  from  the  muriatic  (blution,  into 
cauftic  alkaline  lye.  It  difiolved  therein  for  the  moft  part, 
but  not  wholly.  Yhe  undiilolved  remainder  was  upon  this 
diflblved  In  muriatic  addj  and  when  the  filiceous  earth, 
which  then  appeared,  had  been  removed,  the  fluid  was 
again  evaporated  to  a  fmaller  volume. 

After  fome  dajrs  ftanding,  there  appeared  in  it  a  quantity 

of  fmall  cryftallinb  groups,  tonfifting  of  clear,  and  feem- 

ingly  quadrilateral^  fomewhat  flattened,  little  columns ;  the 

greater  number  of  which  were  joined  by  two  and  two,  in 

the  form  of  an  X,' but  the  others  In  gft>ups  of  three,  and 

more',  in  a  ftellated  manner. 

I  •  .     •  .     .    .     .  ' 

TkeffB  cryftala  readily  diffohred  in  \mttt.  The  pr^ipi- 
tate,  thrown  down  by  'caoftic  anmioniac,  was  of  a  light- 
brown,  on  accoifnt  of  fome  portion  of  ifon^  wfaidi  fUll  ad- 
hered. It  was  then  diflblved  in  fulphuric  acid,  and  this 
new  boAibitiation  was  again  fet  to  cryftallize  in  the  floweft 
manner.  At  firft  there  appeared  cryftals  of  alum ;  but  the 
remainder  of  the  fblation  gradually  (hot  into  four-fided  c«^ 
lumnar  cryflals  of  fulphated  magnefia.  '.^ 

It  is  this  crjrftalliaation  of  magnefia^  mixed  with  alBmina 
in  muriatic  acid,  which  I  think  worth  remarking. 
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XXVIII. 
CHEMICAL  EXAMINATION 

OW   THE 

EMERJLDfrom  Peru. 

1  Hh  4mir€ld  is  one  of  the  beft  known  gems,  and  it  has 
been  recfcoood  even  in  remote  antiquity  among  the  moft 
efteemed  precious  ftones,  on  account  of  its  rich  green  co« 
lour,  fo  grateful  to  the  eye.  Pliny  enumerates  twelve 
^>ecies  of  jt,  ^nd  coQfiders  the  Scythian^  BaHrioHy  and 
BgfpUan^  as  the  moft  eminent.  However,  it  can  hardly 
be  doubted,  but  that,  in  thofe  days,  various  eflentially  difr 
lerent  fpecies  of  ftonet  of  a  green  colour  were  comprire4 
under  dbat  name ;  as  is  frequently  done  in  our  days.  The 
acquaintance  of  Mineralogjfts  with  the  goiuine  emeraMs, 
which  were  furnifhed  by  the  parts  of  jthe  gjobe  the  longeft 
known,  feems  at  prefent  to  be  almoft  entirely  obliterated  by 
our  femiliarity  with  thofe  which  are  found,  though  fpa* 
riagly,  in  the  provinces  of  S^tb^jfyierica^  wd  princifally 

a)  For  the  following  analyfis  I  maflfi  nfe  of  the  crudc^ 
cryftallis&ed  emerald^  of  a  high  gn^fs*green  colour,  from 
Peru^.  I  pounded  it  in  a  fteel^mor^ar  to  a  coarfe  powder, 
and  triturated  9ne  hundred  grains  of  that  powder  very  finely* 


•  For  the  fpecimen  pf  emerald  facrificed  tp  this  analytical  pro- 
cefsy  I  am  indebted  to  the  liberal  kiudnefs  of  Prince  Dimitri  Gal- 
Ihzim,  whofe  zeal  for  the  ftudy  of  Mineralogy  is  moft  honourably 
known, 

y  3  with 
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with  water,  in  the  flint  grinding-difli.      After  gentle  ig- 
nition, I  found  its  weight  increafed  by  about  i\  grain. 

b)  The  powder  of  the  ftone  was  covered,  and  fcvcral 
times  digefted  in  a  ftrong  heat,  with  muriatic  acid ;  which 
immediately  acquired  a  yellow  colour.  After  having  again 
filtered  off  the  acid^  I  faturated  it  to  excefs  with  cauftic 
ammoniac ;  and  by  this  management  there  fdparated  light, 
brown  flocculi,  which,  collefled  and  igmted,  weighed  half 
a  grain,  and  were  oxyd  of  iron.  The  fluid  was  next  evapo- 
rated to  a  part,  and  treated  with  carbonated  ammoniac. 
But  It  continue  clear,  and  thus  (hewed,  that  it  contained 
no  calcareous  earth. 

c)  Fourteen  drachms  of  cauftic  alkaline  lye,  made  of 
feven  drachms  of  the  fait  dil&lved  in  as  many  6f  water, 
were  then  aiFufed  upon  the  powder  of  the  ftone  extracted  by, 
the  muriatic  acid  {b)\  and  after  the  ma(s  had  been  previouily 
evaporated  to  drynefs  in  a  filver-crucible,  I  fubjeAed  it  to  a 
red-heat  for  half  an  hour.  However,  it  would  not  fiifc, 
but  appeared,  after  ignition,  in  an  intumc(ced,  friable  ftatc, 
and  of  a  white  colour. 

d)  On  being  foftcned  with  watier,  and  treated  with  abun* 
dance  of  muriatic  acid,  it  afforded  a  very  limpid  felution, 
from  which  the  earthy  ingredient  was  precipitated  by  car- 
bonated pot-a(fa,  with  the  affiftance  of  heat.  The  precipi- 
tate h;id  a  granular  form;  and  when  finely  ground,  the 
greateft  part  feemed  to  diftblvc  in  muriatic  acid,  which  was 
poured  upon  it.  But  as  foon  as  the  mixture  had  been  ex- 
pofed  to  a  digefting  beat,  it  coagulated  to  a  tranfparent 
thick  jelly.  When  diluted,  and  digefted  with  more  water, 
it  depofited  filiceous  earth  to  the  amount  of  67  grains,  after 
wafhing  and  ignition.  This  earth  was  then  mixed  with 
four  parts  of  carbonated  pot-alh,  and  ignited  to  an  incipient 
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fiiiion,  in  a  crudUe  made,  of  filvcr.  U4>on  the  mafs^  re- 
diflblved  in  water,  which  afforded  a  fomewhat  turbid  folu- 
tion,  I  poured  muriatic  acid  to  an  excefs  of  faturation,  and 
digefteJ  them  together.  The  JiUuous  earthy  which  I  thus 
recovered,  was  now  perfeflly  pure^and  weighed  63 J  grains, 
after,  having  fuftained  a  red  heat. 

e)  The  muriatic  folution>  feparated  frpm  this  filex,  toge- 
ther with  the  preceding  (.*),  wa^  fatyraied  with  an  over- 
proportion  of  cauftic  ammoniac.  The  pafte-Iike  precipi- 
tate, thence  arifing,  was  immediately  removed,  and  the  fil- 
tered liquor  combined  with  carbonat  of  ammoniac ;  which, 
however,  would  throw  down  nothing  more.  Sulphuric 
acid  quickly  diflblved  this  precipitate.  By  the  addition  of  a 
little  acetite  of  pot-afh,  the  whole  of  the  folution  yielded 
cryftallized  alum,  with  the  exception  of  fome  Jilexy  which 
ftill  feparated,  and  weighed  4^  grains,  after  ignition. 

f)  From  the  above  fulphat  of  alumine  (/}  being  re-diC- 
folved  in  water,  I  precipitated  the  argil  by  carbonated  pot- 
Wh.  When  the  earth  had  been  again  deficcated,  I  poured 
upon  it  diftilled  vinegar  j  put  the  whole  in  a  warm  place ; 
faturated  the  acetic  acid  with  cauftic  ammoniac ;  and,  laftly, 
filtered  the  mixture.  What  remained  of  the  fluid  fuffered 
no  alteration,  either  by  carbonat  of  anmioniac,  or  by  car- 
iK>nat  of  foda.  The  aluminous  earthy  now  obtained  in  a 
ftate  of  purity,  was  firft  dried,  then  ignited,  and  found  to 
weigh  3ii  grains. 

Therefore,  the  conftituent  parts  of  one  hundred  grains  of 
Peruvian  emeraldy  here  decompofed,  yielded : 
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66i    .    .    .    66,25 
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XXIX. 
CHEMIQAL  EXAMINATION 

OF  THE 

BOHEMIAN  GARNET. 


1  HE  denomination  garmt  ferved  to  the  elder  Mineral^, 
gifts  as  a  generic,  or  coUeSfivi-namej  in  which  they  included 
almoft  all  rouiKiilh  crjrftalline  forms,  encompafled  by  de<» 
fined  lateral  facets,  or  all  the  fpedes  of  ftones,  of,  as 
they  were  called,  a  polyhedral  cryftallization.  At  prefent, 
bowever,  the  generic  nanuy  garnet^  has  been  confined  within 
nari'ower  limits ;  for  the  white  garnet,  as  well  as  the  blacky 
have  been  juftly  removed  from  it,  and  arranged  as  diftinft 
g^era :  the  firft  under  the  name  Leucite;  the  fecond  under 
that  of  Melanite. 

It  may  alfo  be  forefeen,  that  feveral  other  foffils  now 
daflcd  as  fpecies,  or  as  varieties  of  the  garnet,  befides  thofe 
laft  mentioned,  will  in  time  receive  another  place  in  the 
fyftematic  arrangement  of  minerals:  in  confequence  of 
vofxc  accurate  obfervations  cojocerning  the  deviation,  not 
only  with  regard  to  their  external  appearance,  but  likewife 
with  regard  to  their  chemical  conftituent  parts,  by  which 
tbey jure  diftinguifhed  from  the  true  and  ftridly  determined 
principal  genera,  to  which  laft  the  Bohemian  garnet  princi- 
pally belongs. 

The  Bohemian  garnet y  (whofe  occurrence,  metliod  of 
procuring  it  from  the  mines,  and  external  charaAers,  are 
too  well  known  to  require  any  farther  illuftration  in  this 
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place),  when  weighed  in  water,  loft  269  parts  of  lOOO  of 
its  abfolute  weight  i  itsfpecific  gravity  therefore  is  =  35718. 

It  fufcs  by  itielf  alone  in  a  proportionate  inteniity  of 
heat*.  The  iron  which  it  contains  is  reduced  to  the  rcgu- 
line  ftate,  when  expofed  to  the  action  of  lire  in  the  char- 
coal-crucible. From  100  grains  of  Bohemian  garnet  I 
obtained  a  button  of  iron,  of  io|  grains  weight. 

In  order  to  find  out  its  conftituent  parts,  I  fubje&ed  it  to 
the  following  experiments. 

a)  I  ground  two  hundred  grains  of  Bohemian  gameC, 

previoufly  pounded  in  the  fteel-mortar,  with  water,  to  a 
fubtle  powder,  in  the  flint  triturating  difli.  When  dried, 
and  gently  ignited,  the  powder  6f  the  ftone  was  found  in- 
creafcd  in  weight  by  feven  grains.  I  infpiflated  it  With  a  lixi- 
vium, made  of  600  grains  of  cauftic  pot*afli,  in  a  filver- 
crucible,  and  ignited  it  afterwards  for  half  an  hour.  The 
ignited  mafs  was  then  foftened  with  water-,  lixiviated,  and 
filtered.  The  filtered  lixivium  was  of  a  light  grafs-grcen, 
t)ut  foon  loft  that  colour,  and  became  light-brown.  By 
cxpofurc  to  a  warm  temperature,  it  depofited,  after  24  hours, 
an  oxyd  of  ftianganffe^  which,  colle<5led  in  a  porcelatA-cup, 
amounted  to  about  half  a  grain.  On  fufing  it  upon  char- 
coal, with  a  neutral  phofphat,  and  covering  it  with  nitrat 
of  pot-a(h,  the  fait  exhibited,  after  detonation,  a  dark  vio- 
let-red colour,  mingled  with  green  fpots. 

h)  The  alkaline  lye  was  then  fuper-fatu rated  with  muriatic 
acid,  and  e\aJ?orated  nearly  to  drynefs.  After  re-iiflblving 
thefaline  mafs  in  water,  fJiceous  earth  was  depofited,  which 
weighed  1 1  grains,  after  edulcoration  and  ignition.     When 
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this  had  been  feparated,  (bine  aluMinons  earth  was  thrown 
down  by  carboryiced  foda  .firom  t)>e  muriated  folution.  A$ 
liie  remainihg  liquor  ftlli  appeared  of  a  yellow  tinge,  it 
was  again  evaporated  to ^  dry  fait.  But  this  likewife  had  a 
citron-yellow  colour,  and  again  afforded  a  yellow  folution 
with  watof  %  frt>m  which,  however,  nothing  could  be  &r- 
ditr  icpanute;4>  ^  ^^7  means  whaterer. 

c)  The  lixiviated  powder  of  the  garnet  had  the  cobur  of 
A  light-brown  iron  ochre.  To  thi&I  added  the  fmall,  portioi^ 
of  altttnine  (^),  and.  treated  it  with  muriatic  acid,  with 
which  it  immediately  formed  a  golden-yellow  folution. 
When  this  laft  had  been  evaporated,  in  a  fand-heat,  to  a 
gelattnottt  coitfiAence;  it  was  again  largely  diluted  with 
water,  once  more  digefted  and  filtered.  The  Jiliceous  earthy 
being  well  lixiviated,  and  heated  to  rednefs,  weighed  76 
grains. 

d)  Cauftic  ammoniac  threw  down  from  the  muriatic  fa* 
lution  a  copious  brown  precipitate ;  which,  after  being  col- 
leded  on  the  filtering  paper,  was  waihed,  and  dried  in  a 
moderate  waitnth. 

«^  t)  The  colourlefs  fluid,  remaining^after  the  precipitation 
wttb  cauftic  ammoniac  (^),  was  evaporated  in  part,  and 
combined  with  carbonated  foda.  By  this  management^ 
cflkrbonat  of  lime  fell  down,,  which,  after  drying,  weighed 
I2i  grains,  equal  to  feven  grains  of  ignited  calcareous  earthy 
or  burnt  litne. 

f)  I  then  divided  the  brown  precipitate,  obtained  by 
means  of  ammoniac  (^j,  into  two  equal  parts. 

On^  half  of  it  Texpofed  to  ftrong  ignition  in  a  covered  cru- 
cible, arid  fbttnd|  after  this,  its  weight  to  amount  to  55  grains. 

g)  The 
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g)  The  other  half  I  diflblved  again  in  muriatic  add,  di- 
Jilted  the  folution  with  a  fufficient  quantity  of  water,  and 
precipitated  its  portion  of  iron  by  Pruffian  alkali.  The 
ieparation  of  the  dark-blue  precipitate  being  accomplUhed, 
I  precipitated  the  folution,  now  freed  from  iron,  by  means 
of  carbonated  foda,  and  in  a  boiling  heat.  The  quahtityof 
the  white,  loofe  earth  thus  obtained  amounted,  afiter  wa(h« 
ing,  drying,  and  ignition,  to  38^  grains. 

From  this  it  was  manifeft,  that  the  proportion  of  $xydul 
irofty  feparated  by  pruffiated  pot-aih,  amounted  to  i6| 
grains. 

b)  The  above  38^  grains  of  ignited  earth  (^),  were  then 
diflblved  in  fulphuric  acid,  and  made  to  cryftallize,  after 
the  addition  of  a  prpper  quantity  of  acetated  pot-olh. 
The  firft  fhootings  yielded  regular  cryftals  of  alum.  But 
the  laft  fhewed,  by  the  oblong,  four-fided  columnar  figure  of 
its  cryftals,  that  it  was  fulphat  of  magnefia. 

s]  But  as  the  fulphat  of  magnefia  could  not  be  feparated 
from  the  alumine  with  fufficient  accuracy,  I  fubjeded  the 
whole  of  the  faline  mafs  to  ftrong  ignition  for  an  hour^ 
after  which  I  liquefied  the  ignited  mafs  with  water,  and 
combined  the  mixture,  at  a  raifed  temperature,  with  powder 
•ef  calcined  oyfter-fhells,  added  in  fmall  portions,  until  the 
ibiution  no  longer  reddened  paper  tinged  with  litmus.  The 
filtered  folution  tafted  now  like  pure  fulphat  of  magnefia ; 
and,  when  fet  to  cryftallize,  I  obtained  from  it  69  grains  of 
this  neutral  fait.  However,  on  being  re-diflblved  in  water, 
it  ftill  depofited  two  grains  of  fulphated  lime :  hence  its  true 
quantity  amounted  to  67  grains. 

k)  To  recover  from  it  the  earth  in  a  feparate  ftate,  I 
precipitated  the  ibiution,  in  a  boiling  beat,  by  carbopat  of 
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Ibda.  The  magmjian  iortbj  waflied  and  dried,  weighed 
231  gndns  i  but  when  heated  to  incandefcence  in  a  covered 
crucible,  and  kept  in  that  ftate  during  half  an  hour,  it 
weighed  but  xo  grains. 

By  iiibtrading  thefe  10  grains  of  magnefia  from  the 
above  38^  grains  (^ },  there  remain  281  grains  for  the  aliu 
minous  earth. 

Om  hundred  grains  of  Bobttman  garmt  confift,  therefore, 
of: 

Silix      •     •    •     .    ^)    51 

.  ,.   .   .   0  38 

43i     . 
anddedu£king    .      d)    Zi 

40     •    •     •     •  40, 

Alundnt     .    *     •    i) ,  28,50 

Oxyd$fir(m  •     •    g) '6,50 

Magnefia   •••     i)  ••«•••  lO, 

Linti     .     ...     i)  .....     .  3,50 

OxjdQfmanganift    a) •  0,25 
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/    .  -  XXX.  •:  -    . 
CHEMICAL  EXAMNATION 

ORIENTAL  GAR^^Et: 


The  Oriental^  or  Sirtanic  Garnet*^  is  diftinguHhcd 
from  the  Bohemian j  both  by  its(  violet-red-  colour,  aiid  by 
its  fpecific  gravity }  which  is..?=a  4,085.  This  higher  wcigbt 
of  it  depends  on  the  greater  prroportion  of  iron  which  it 
contains,  and  which  is  fo  coniiderable,  that,  by  mere  ftifion 
in  the  charcoal-crucible,  I  obtained  fromiod-  ^ihs  of  the 
oriental  garnet  a  line  button  of  iron,  of  23  grains.  It 
like  wife,  when*  fufed  alone,  in  a  crucible  made  of  clayt 
runs  into  an  enamel  glarfs  of  a  bkclter  -colour'  th^h  that  of 
the  Bohemian  garnet  f,-     •    ^  .     .  v   ^ 


a)  Two  hundred  grains  of  oriental  garnet,  previoufly 
bruifed  into  fmall  pieces,  in  the  fteel  mortar,  acquired  eight 
grains  additional  weight  from  the  fubftance  of  the  flint* 
grinding  difb,  in  which  they  were  finely  levigated  with 
water.  The  powdered  garnet  was  put  in  a  cauftic  lye,  in 
which  the  alkaline  ingredient  conftituted  thrice  the  weight 
of  the  powder ;  and,  with  this,  it  was  infpiflated  to  a  dry 
mafs,  in  a  crucible  made  of  filver.  It  was  next  fubjefted 
to  red-heat  during  half  an* hour ;  and  when  the  ignited  mafr 


*  Rather  Sirianic^  than  Sirian  garnet :  from  Sirian,  a  town  in. 
Pegu^  now  dcftroycd. 
t  SecEflay  I.  ^o.  40. 
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bad  again  been  fpftened  with  boiling  water,  the  powder  of 
the  ftone,  ibparated  from  the  decanted  liquor,  was  lixiviated 
and  dried. 

-  *  .  •  .  - 

i)  The  alkaline  lixivium  was  of  a  bright  grafs-green* 

But  it  was  foon  deprived  of  that  colour  by  expofure  to  a 

warm  temperature,  at  the  fame  time  that  it  depofited  an 

g^  if  mangamfej    impregnated   with  iron,   in  a  brown 

lliKCulent  formt  fifid  weighing  about  i  grain  when  ignited. 

<)  The/ilkaline  lye  ir^  now  devoid  pf  all  colour.  It  was 
Ij^turated  ymh  muriatic  a^id,  and  evaporated  tn  part.  A 
light  flocculcot  earth  then  feparated,  but  part  of  itdiflblved 
^gain  upon  iup^r-faturation  with  muriatic  acid.  The  in- 
foluble  refidue  confiftcd  oi  filicedus  earth'  of  9^  grains  after 
ignition.  That  part  of  the  earth,  which  had  been  re-dliTolved 
iy  the  excels  of  acid,  was  then  feparated  afrefli  by  carbonat 
ef  pot-a(h.  After  ignition,  this  earth  weighed  4|  grains  } 
and,  upon  being  tried  by  fulphuric  acid,  it  proved  to  be 
pure  alumine,  or  aluminous  earth. 

d)  The  edulcorated  powder  of  the  ftone  (<?),  which  had 
a  cinnamon  colour,  and  a  very  incoherent  form,  was  moift- 
ened  with  water,  and  treated  with  muriatic  acid,  in  which 
it  rapidly  diffolved,  without  leaving  any  refidue.  The  li- 
quor was  limpid,  and  of  a  golden-yellow.  But,  on  being 
fubjeded  to  evaporation,  on  a  (and-batb,  it  coagulated  into  a 
femi-tranflucid,  gelatinoul  fubftance ;  which  had  a  deep 
golden-yellow  colour,  and  was  again  digefted  for  a  while 
along  with  water  that  was  poitred  upon  it,  and  with  re- 
peated ftirring.  When,  after  this,  it  had  been  brought  upon 
the  filter,  it  left  filicecus  earth  in  a  fwelled  ftate ;  which, 
being  thoroughly  edulcorated  by  a  frequent  affufion  of  hot 
vrater,  and  deficcated,  weighed  104  grains,  but  only  70 
grains  when  heated  to  ^ednefs. 

^  ^      0  To 
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i)  To  the  muriatic  folution,  diluted  with  the  waflungs 
of  the  fiiex  {d)^  I  added  cauftic  ammoniac  in  excefs.  It 
gave  a  copious  brown-red,  much  intumefced  precipitate,  the 
quantity  of  which,  after  wafhing  and  drying,  amounted  t» 
190  grains. 

/)  The  colourlefe  fluid  remaining  from  this  laft  procefa 
was  firft  combined  with  as  much  muriatic  acid  as  was  requi« 
fite  to  iaturate  the  predominant  portion  of  ammoniac,  atid 
then  with  carbonated  foda.  But  as  this  produced  no  tur- 
bidnefs,  I  evaporated  the  whole  of  the  liquor  to  a  dry  (aline 
mafs,  which  being  re-difTolved  in  a  little  water,  I  tried  ft 
once  more  with  carbonat  of  foda.  The  mixture  ftill  con- 
tinuing clear,  (hewed,  that  it  containtd  no  other  confti- 
tuent  part. 

g)  Thofe  190  grains  of  the  brown-red  precipitate,  0^ 
tained  at  (c),  were  divided  into  two  parts. 

One  half  was  ignited,  and  then  found  to  w^igh  61  grainf. 
I  poured  upon  it  fulphuric  acid,  evaporated  it  to  drynefs ; 
and  after  having  ftrongly  ignited  the  faline  mais  for  two 
hours,  in  a  melting  pot,  I  extraded  it  with  water,  and 
combined  the  filtered,  clear  fluid  with  carbonated  foda,  in  a 
beat  of  eboHition.  There  feparated,  however,  fome  fcarcely 
perceptible  flocculi  of  aluminous  earth  only,  without  any 
trace  either  of  lime,  or  of  magnefia. 

I 

h)  The  other  half  of  the  precipitate  was  difTolved  in 
muriatic  acid;  and,  after  fuflicient  dilution  with  water, 
combined  with  Pruffian  alkali,  added  fucceffively,  till  all 
the  ferruginous  parts  were  feparated.  The  blue  precipitate 
of  iron  weighed  185  grains,  when  wa(hed  and  deficcated. 
After  being  ftrongly  ignited  in  a  covered  crucible,  there  re- 
mained 72  grains  of  iron  attra£tible  by  the  magnet.     One 

part 
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Jiart  of  It  was  afiayed  for  manganefc  by  fufidn  With  a  phof- 
phated  alkali  -,  but  it  gave  no  indication  of  this  metal. 

1)  The  foldtion  being  now  freed  from  the  irdn  (A),  it 
was  decompofed  in  a  boiling  heat,  by  carbonated  foda,  and 
the  precipitated,  earth  lixiviated,  and  heated  to  rednefs.  It 
weighed  25  grains ;  whereby,  fubtrafting  it  from  the  61 
grains,  obtained  from  the  $rft  half  df  ^he  precipitate  {ejg)y 
the  portion  of  irony  contained  in  100  grains  of  this  garnet^ 
is  found  to  be  36  grains. 

k)  When  the  above  25  grains  of  ignited  earth  (/)  had 
been  diflblved  ^in  fulphuric  acid,  and,  after  the  addition  of 
acetated  pot-aih  in  due  proportion,  was  fet  to  cryftallize, 
they  afforded  to  the  end  cryibds  of  pure  fulphat  of  alumim. 

It  refults  from  this  decompofition,  that  the  (^onftituent 
parts  of  the  ort$ntal  gatnct  are  in  the  hundred:  - 

Oxydofiron  ,:.•/)...•      36 

— —  •   ..     •  -•     .     .   ^)  35 

'Subtract     .     .'  <r)     4 

'.'  351    .    ."    .   35.75 

.   Ahii/ntHe      .    :    .    .    r)    2{ 

■'      ■  .    .    .    .    k)  2$ 

^^\    .    .    .  27,25 

Ofcydofmanganefe  I     ,    h)       4     *     .     •      0,25 
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CHEMICAL  EXAMINATION 

OB 

VESUVIAN. 

FIRST  SECTION. 
Vefuviatiy  Jrom  the  Mountain  Vefuvhis, 

Among  the  dlflfercnt  forts  of  ftoncs,  which  the  Moun* 
tk\n  Vcfuvius  brings  up.  from  the  bowels  of  tljc.  earth, 
in  their  native  i|na|tercd  ftate,  that  cryftal line,  foffil  may  be 
reckoned,  which  the  inhabitants  of  Naples  call  the  Vefuvian 
^^;w.— Mineralogifts  had  varjoufly  clafTed  i^  with  i}idrl, 
chryfolite,  hyacinth,  topaz,  &c.  and  by  the  adjcilivc, 
vefuvtatiy  or  volcanic^  diftinguiflied  it  as  a  variety  of  tb« 
above  mentioned  gems  \  till  tVerner  eflablUhed  It.  as  a  dif- 
tin6):  genus  of  Hones,  and  gave  it  the  name,  Fifuvian  i  aS) 
till  then,  it  was  found  on  Mount  Vefuvius  polyi* 

An  ory^qgnoftic  defcription  of  that  foffil  is  idready  met 
with  in  various  clemcnts^rv  treatifes  on  mineralgjgy*  That 
given  by  EJlner^  is  partiodafrly  accurate  and  eompletCa^  fUr 
which  reafon  I  diredi  the  reader  chiefly  to  ic« 


•  EJiner^  Verfucb  einer  Mineralogie  fur  Jf^dnger  imd  Liihh^hn. 
II.  Ban37ScUe  177  fcq. 

A. 
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A. 
Examination  in  the  dry  way. 

m)  A  fmall  piece  of  vefurian)  if  ignited  upon  charcost 
before  tke  blow-pipe,  gradually  rounds  itfelf  into  a  dark- 
hitpfirif  fliining,  opakp^globe^  traafjpareiit  only  in  fplinters. 

Borax  (borat  of  feda)  diffolves  it  hf  cfegrees^  td  a  ckat 
light  brown,  and  {basdwhat  bliftered,  or  aifbubbled  gtafs^ 
hitton«; '  .      ..      . 

It  is  not,  however,  completely  dilTolved  by  means  of  a 
iiratra3  phofphat,  for  thrs*only^nvelopies  tfie  fKliticIesofrhe 
foffil,  in' the.  form  of  an  aanbrpbous  frovby  fcorik. 

!    1     '         •        .  .      .    .    .    ' 

The  habitiJde  of  .Vcfirttan  is  ihore  rifmaikable*,  wWn^ 
afted  iijxm  by  a  gr^er  intenfity  of  heat  in  the  charcoal- 
cniciUfi,  which  I  have  alr^y  communicated  in  ttit  firji 
$fthefr  kjfaysi  page  2^  ri.  1031  The  reguljtf  group  ofcryfl* 
tallizatlon,  there  defcribed,  of  the  tenddr  cmft  that  ftirft' 
roumls  the  fofed  vefuvian^  is  a  phcrhdmi^min'  aecordh^  t^ 
my  experiefnCe,  the  ojfily  one  of  its  kind  ;  and  repeated  ex« 
pc riniems  hav^  convinced  me  that  it  is  conftantly  t)i^iamo. 


B. 

ExdmiHation  in  the  humid  way. 

To  decoiipofe  th^  vefuvian  in  thd  humid^  way,  I  picked 
tat  the  beft  cryftallized  pieces  of  that  variety  '^bich  had  a 
brown  colour,  inclining  to  olive-green.  Thefe  were' eoarfefjr 
powdered^  and,  by  elutriation,  freed  from  the  greenifh^wbite 
ttid  dtHcate  lamellas  of  chlorite  and  mica,  which  ftill  ad* 
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hered.     Placed  upon  the  hydroftatic  balance,  in  this  purified 
ftatc,  its  fpecific  gravity  was  3j42^o« 

a)  Hundred  grd\\\^  of  it  were  reduced  to  an  impalpable 
powder,  by  Icvigation  with  water  in  the  flint-triturating 
di(h»  After  gentle  ignition,  its  weight  was  found  to  have 
cncreafed  half  a  grain.  Cauftic  alkaline  l^e,  containing 
300  grains  of  the  fait,  was  then  aflFufed  upon  it,  in  a  filvcr 
pot;  and  the  mixture  being  firft  (Jeficcated  in  a  fand-heat, 
wa«:  next  fubjeiSed  to  ftrong  ignition,  during  half  an  hour. 
Shortly. before  ignition  the  mafs  acquired  a  vivid,  light,  grafs- 
grccn  colour,  but  which  was  afterwards  moftly  changed 
into  a  dirty  olive-green. 

b)  The  ignited  n>afs,  while  yet  warm^  was  foftened  with 
water,  and  thrown-  tipon  the  filtor.  The  filtered  lixivium 
appeared  of  a  pale  greenifh  hue,  but  foon  grew  feebly 
brown-red.  Durisg  gentle  digeftion^  there  fubfided  loofe, 
^\]iLAiVQr^ny  flocculent  particles,  leaving  the  lye  colourlcTs. 
As;^t^Gou}d  ^  forefeen  that 'they  would  not  well  feparate 
fron^  the  ^l^rii^  pap^r^  I  collided  them  in  a  fmall  porce- 
l^invv^flbl,  :4nd  (}ri^  -them  after  edulcoration.  By  this 
^faJWKA^.al  o^taiiB^  a  dirty-brown  powder,  confifting  of 
\ &^\9i.'9^:f4.^f  .^^^H^n^fi^  IkVhw  conveyed'into  fiifcd 
phpfpliorjf  f}lH  it.diflblved  in  it  clearly.  The  glafs-globule, 
thus  formed,  became  by  turns  colourlefs  and  amethyft-rcd, 
accordingly  as  I  dircfted  on  it  the  inner  or  the  outer  point 
t>f  the  flame. 

c)  Upon  the  pate-brown^  loofe  vefuvian  powder,  ignited 
with  cauftic  alkali  (<?},  edulcorated  ao4  dried,  I  poured  mu* 
rptic  ac^ ;  lyhich  diflTolved  it,  with  a.  little  effcrvefcence, 
atui  Ifeft  /omc/7xV^^aj  earth  behind. 

'y  •  '.,...       .  d)  The! 
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t)  The  ycllowilh  folution,  together  with  the  wafting s 
when  reduced  in  bulk  by  evaporation,  formed  a  clear  coa- 
gufum  of  a  full  golden-yellow.  By  dilating  ic  again  with 
much  water,  and  digefting  it  for  fome  time  under  repeated 
agitation,  thcjilsceous  earth  was  rendered  dlfpofed  to  repara- 
tion; I  then  collefted  it  on  the  filter,  and  having  added  the 
foregoing  portion  (c),  I  ignited  them  both.  They  weighed 
together  36  grains. 

' '  e)  Having  thus  freed  the  muriatic  folution  from  all  its 
filex,  I  added  to  it  cauftic  arftmoniac  in  a  greater  quantity 
than  its  faturation  required,  and  immediately  gathered  on 
the  filter  the  fwelled  precipitate  thereby  produced ;  which, 
upon  being  perfectly  lixiviated,  was  conveyed  into  a  cauftic 
alkaline  lye.  It  foon  diffolved  in  it  upon  the  fire,  leaving, 
however,  a  loofe,  brown-red,  muddy  fubftance  behind. 

/)  Both  alkaline  lixivia,  that  of  (/r),  and  that  of  (i), 
were  then  mixed,  and  over-fat u rated  with  fulphuric  acid, 
till  the  earth,  firft  thrown  down  by  the  acid,  was  again 
difiblv^d.  Upon  this  I  precipitated  the  earth  by  carboiiated 
pot-a(h,  edalc6rat'ed  and  re-diflblved  it  in  frefli  fulphuri^acid, 
adding  then  a  fmall  portion  of  acetated  pot-afh,  and  pre- 
pared the  folution  for  cryftallization.  It  "yielded  cryftals  of 
alum  to  the  ei^d,  which  I  re-diflblvcd  in  water,  and  preci- 
pitate4  its  earthy  portion  by  pop-aflu  Tljc  aluminius  i/trth 
here  obtained,  whei)  vy^fl)^^.  ai^<i  ignited,  weighed  19! 
graios. 

g)  That  fluid,  which  remained  cm  the  precipitation,  ef- 
fefted  by  cauftic  ammoniac  (f ),  was  then  concentrated  by 
evaporation,  and  mixed  with  carbonated  ammoniac.  Sixty 
grains  of  crude  calcareous  earthy  or  carbonat  of  lime,  fell 
down,  which,  in  the  ignited  or  pure  ftiite,  arc  equal  to  33 
SPftics. 

'  .  ,23  h)  The 
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b)  The  brown  refiduc,  remaining  from  tlM:  foltfti<Ki  of 
the  argillaceous  precipitate,  in  the  cauftic  lye  {e)^  was  found 
to  weigh  13  grains  ypon  exficcation.  Muriatic  acid  Was 
poured  upon  one  half  of  it,  and  completely  difiblved  it, 
PrulSat  of  pot-aQi,  which  was  next  added,  produced  a  quan* 
tity  of  Pruffian  bluCi  of  a  pure  deep  colour*  C^bonated 
ammoniac  poured  into  the  liquor,  feparated  from  this  laft, 
ftill  precipitated  fome  aluminous  ear^h,  weighing  i  graiq 
after  ignition.  .The  fecond  half  of  that  brown  fefidue 
weighed  five  grains  after  expofure  to  red-heat.  From  this 
it  followed,  that  for  the  above-mentioned  13  grains  of  re- 
fiduc,  we  muft  reckon  7f  grains  of  ignited  oxjd  ofiron^  and 
7,\  of  ignited  aluminous  earth.  Some  experiments  made 
with  ^hat  oxyded  iron,  to  deted  whether  it  contained  man? 
ganefe,  evinced  it  to  be  abfolutely  free  fron^  this  ingredient. 

Hundred  parts  of  vefuvian  from  Mount  Vefuvius^  thercr 
fore,  cpntain: 

.  Silex    .    •     .     •    ^     •    »    36  grains. 
iuhtraSi     .<?)..         \ 

35f    .    .    3S,St 
time    ....    f)     •••...    33 

jtlumne     .     .     .    f)    ^     .     19J 

■      ■  .      .      .      it)      .      .         2f 

22i     .      .      22,25 

Qxydofirm    .     .     h) 7^50 

Oxyde/manganefe    b) 0,25 

SECOND   SECTION, 

Vefuvian  from  Siberia. 

Thb  foiHl,  which  I  here  introduce  by  that  liame,  belongs 
to  the  difcoveries,  as  yet  little  known,  made  in  Siberia^  a^ 

coimtrj. 


Digitized  by 


Googk 


ofVefuvxan.  343 

country  fo  extendve  and  abundant  in  remarkable  Aiineral 
Aibftances.  It  was  difcovered  in  the  year  17^,  by  Lax» 
manriy  at  the  mouth  of  the  river  Achtaragia^  where  it  fells 
into  the  ftream  Wilui.  The  firft  notice  of  it  has  been  given 
hy  Pallas  *y  under  the  name  CryftaU  of  Hyacinth ^  together 
with  a  delineation  of  fome  of  thefe  cryftals,  added  to  their 
defcription. 

Their  external  colour  is  a  dark  olive-green,  which,  in  the 
interior  furface,  paffes  into  the  brown  of  colcphmy  (the  refi- 
due  of  diftilled  turpentine).  Their  form  is^  a  re£hmgular 
four-fidcd  column,  with  truncated  edges  j  yet  the.  facets  of 
the  truncations  are  fometimes  fo  large,  that  the  cryftak 
might  almoft  be  called  eight-fided  prifms. 

In  the  entire  cryftals  both  ends  of  the  colunm  are 
fharpened  off  to  a  quadrilateral  pyramid.  The  points,  how-* 
ever,  are  more  or  lefs,  and  in  part,  very  much  truncated.  ' 

As  to  the  fize  of  thefe  cryftals,  the  breadth  of  the  column, 
in  the  fpecimens  which  I  pofTels,  is  from  |  to  |  of  an  inch; 
and  the  length,  not  meafuring  the  pointed  termination,  from 
I  to  a  whole  inch. 

The  external  luftre  is  but  moderate;  the  internal  is 
brighter,  and  partaking  of  the  grcafy  glofs.  The  fnuflure 
is  of  the  imperfed,  fmall  conchoidal  kind,  and  dift^ndly 
exhibits,  efpecially  the  longitudinal  one,  a  foliated  texture. 

This  foffil  is  opake  in  its  entire  cryftals ;  but  its  frag* 
inents  are  tranfparent,  and  even  femi-pellucid. 


•  Pallas  Neue  Nordifcbe  Beyirage^  vol.  v.  Petersburg  and  Lcipxig* 
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The  gfUigue  confifts  of  a  pale,  gree|iiih-gre7,  dull  ftonc^ 
which  feems  to  be  of  the  ferpentine  kind  i  and  in  which 
thofe  cryftals  are  fingly  imbedded. 

Of  one  of  thofe  cryftals,  whofe  abfolute  weight  was  253 
grains,  I  found  the  fpecific  gravity  to  be  3,365  5  that  of 
another,  weighing  188  grains,  was  3,390. 

On  fome  of  thofe  cryftals  there  are  obferyed  fmall,  opake, 
infulated  grains,  formed  like  garnets,  and  of  a  greenifh  or 
yeUowifli-white  colour.  Sofme  of  thefe  adhere  hut  loolely ; 
but  others  are  more  deeply  concreted  with  the  body  of  the 
cryftals ;  yet,  notwithftanding  this,  they  may  be  cafily  fepa- 
rated,  though  they  leave  a  cavity  on  the  furface  fitting  their 
figure  and  fize.  When  fufed  before  the  bclow-pipe,  they 
run  into  a  dark-btown  fn^opth  globule. 

It  has  already  been  remarked  by  Pallas  ♦,  that  this  foffil 
highly  refembles  the  vqfuvian  oT  Italy  5  and  this  agreement 
has  be?n  more  determined  by  Ejbierfy  on  the  ground  of  the 
external  charaders  of  both.  This  oryclognoftic  conjedure 
has  been  confirmed  by  the  following  chemical  examination. 

A, 

Examination  in  the  dry,  tcay. 

^a)  The  vcfovian  from  Siberia,  either  when  ignited  by 
itfelf,  upon  charcoal  with  the  affiftance  of  the  blow -pipe,  or 
when  fufed,  under  the.  fame  circumftances,  with^A//}  cfborax^ 
or  with  a  neutral  pbo/phat^  fhews,  in  every  refped,  the  fame 


♦   tftc,  at. 

\  I'erfuck  elncr  Mlneralogie^vfA,  II,  page  it4. 
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felatlons  as  that  from  Mount  Vefuvius^  treated  of  in  the 
foregoing  feSion. 

l>)  One  piece  of  it  inclpfed  in  the  charcoal-crucible,  and 
fx>mniitted  to  the  fire  of  the  porcelain-furnace,  fufed  to  an 
afli-grcy,  denfe,  vitreous  globe  of  a  grofs-conchoidal  frac- 
ture^ and  pellucid  in  thin  fragments,  the  external  furfacc  of 
which  was  befet  with  numerous  grains  of  iron. 

But  I  have  not  perceived,  on  this  globe,  any  diftinfl  trace 
of  that  cryftalline  crufl,  by  which  the  Italic  vefuvian,  if 
fufed  in  the  fame  manner,  is  rendered  fo  peculiarly  ro- 
markable. 

B. 

Examination  in  the  humid  way. 

4|)  One  hundred  grzins  of  the  above  foflil,  taken  from  a 
perfeQly  pure  cryftal,  were  finely  pulverized  with  water  in 
the  Hint-grinding  difh.  Their  wcfight  increafcd  half  a  grain. 
When  infpiflated  v/ith  a  folution  of  300  grains  of  cauftic 
pot-afh,  and  afterwards  ignited  for  half  an  hour,  a  pale* 
greenifh  mafs  was  produced,  inclining  here  and  there  to  the 
browniih,  which,  lixiviated  with  water,  left  a  light- grey 
powder  upon  the  filtering  paper. 

i)  The  lye,  recently  filtered,  had  a  pale,  dirty-brownifh 
colour,  but  It  foon  became  colourlefs ;  and,  at  the  fame  time, 
that  fome  few  brownifh  flocculi  were  depofited,  which,  un- 
doubtedly, were  oxydid  manganefe^  but  could  not  well  be  coJ- 
ledled  and  examined,  from  their  very  minute  quantity. 
When  that  lixivium  had  been  neutralized  with  muriatic 
acid,  aluminous  earth  fell  down,  which  a  flight  excefs  of 
that  acid  has  again  entirely  difTolved. 

c)  The  undifTolved  refidae  of  the  alkaline  folution  {a) 
was  digeiled  with  muriatic  acid*      There  remained  fome 

JilUeQUf 
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JiUc46us  earthy  which  I  feparated.  Cauftic  ammoniac  ira^ 
then  added  in  excefs  to  the  yellow  folution,  which  had  been 
mixed  with  the  preceding  {b)y  and  it  threw  down  a  very  in- 
tumefced  light-brown  precipitate^  the  feparatkm  of  whick. 
was  accompliflied  in  an  inftant. 

d)  That  precipitate,  duly  wafhed,  and  while  yet  moiflr,  I 
fKgefted  with  cauftic  alkaline  lye.  It  was  but  flowly  di(i 
iblved  in  this  menftruum^and  left  a  reddue,  the  great  volume 
and  itimy  appearance  of  which  indicated,  that  it  could  not 
confift  merely  of  oxyded  iron,  but  was  ftill  mixed  with 
filex.  For  this  reafon,  I  digefted  it  with  dilute  muriatic 
acidy  and  evaporated  it  to  a  thicki(h  mafs ;  which,  being 
again  diluted  with  water,  depofited  the  Jiliceous  earth  con* 
tained  in  it. 

'  #)  Cauftic  ammoniac,  added  to  this  folution,  now  free 
from  all  filex,  again  produced  a  brown  pafte-like  precipitate, 
tbat  readily  diflblved  in  cauftic  lye,  leaving  a  brown  floe-  ^ 
•ulent  ^;iryid/'/r^a  behind,  weighing  5|  grains  when  ignited; 

f)  To  the  alkaline  lixivia  of  (^and^)  an  over-proportioa 
•f  muriatic  acid  was  added.  They  were  then  mixed  with 
the  muriatic  folution  (b) ,  and  together  precipitated  by  car- 
bonated pot-afti,  with  the  afCftance  of  heat.  The  earthy 
thrown  down  by  this  treatment,  was  r^-diflblvedinfulphuric 
acid.  There  Aill-  appeared  (ome  Jiltceous  earthy  after  the 
fcparation  of  which,  the  folution,  by  proper  liianagement} 
cryftaliizeJ  into  pure  alum.  This  being  again  diffolved  in 
water,  I  precipitated  its  aluminous  earthy  purified  it  after* 
wards  by  means  of  acetic  acid  and  ammoniac,  and  when 
dried,  I  heated  it  to  rednefs.     It  then  weighed  i6j  grains. 

g)  What  remained  of  the  fluid,  after  the  precipitation  by 
(lauftic  ammoniac  l"^),  was  evaporated  to  a  part,  and  upon 
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this  combioed  with  aurlx>aat  of  ammoniac.  Thus  it  aflFordr 
cd  62  grains  of  carbonat  of  litxie>  which  are  equal  to  34 
grains  of  pure  calcareous  earth. 

h 
h)  The  feven^  portions  of ftlice$us  earth  of  (r,  d^  and/), 
vhen  ignited  a^d  weighed  together,    amounted  to  42| 
grains. 

It  then  refults  from  this  analyfis,  that  the  conftituei^t 
parts  of  the  vejuvtanjrom  Siberia  are  precifely  the  fame  as 
thofe  of  the  Italic*  Only  fome  variation  takes  place  .^Q 
their  proportions,  which,  however,  is  no  argument  againfft 
placing  them  in  the  mineralegicai  fyftem  as  twofpecies^  or 
even  merely^  as  varieties  of  one /pedes.  For  an  hundred 
^NUts  of  the  Siberian  foflil  yielded : 

fUex    •    •    •    •    i&)    •     •    421  grains. 
ndnus.   r    •    tf)    •     •        f      . 


42    •    .  42 

f^imi    .    4     .     4    g) 34 

^Oumine     :.•/)...:.  16,25 

Pxydofiren    ••#)•••.     ^  5,30 
Qxjd  of  ifuingane/g    b)  a  trace;  only. 
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XXXII. 
CHEMICAL  EXAMINATION 

LEU  CITE. 


FIRST  SECTION. 

i.  HOUGH  the  foffil  at  prefent  known  by  the  name  Leucite 
•r  Z,#«c^//7^, according  to  others,  often  occors  in  Italy y  (where 
it  conftitutes  one  of  the  ingredients  not  only  in  the  lavas, 
the  crude  as  well  as  thofe  that  have  been  converted  by  vol- 
iranic  fires  into  tufas  and  flag-fand,  of  volcanic  ajhes^  but 
alfo  of  other  minglei  maff^s  of  rocks),  yet  there  are  but  very 
fcarce  and  uncertain   indications  of  its  pxiftence  in  other 
xcgions*.     The  leucite  is   remarkable  by  its  very  determi- 
nate fpccific  figure,  which  confifts  of  low,  double  oftahedral 
pyramids,  flatly  fliarpened  off  to  four  terminating  furfeces ; 
(o  that  it  forms  a  rpundifh  cryftal,   ioclqfed  ia  24.  tra- 
peziums. ...  .      , 

Still  lefs  does  that  leucite  feem  to  be  known,  which  oc- 
curs in  the  rocks  of  Vefuvius,  either  in  mafles  or  in  an  in- 
definite form,  varioufly  mingled  with  black  mica,  bLick 
acicular  {horl,  horjiblende,  cryftals  of  vefuvian,  &c.  and 
which   hitherto   has  been   moftly  confidered  as^  glafly  fcl- 

fpar,  or  granular  quarz. 

^  ■  ■         ■      -.■■,■■....       ,  ■■  ■  > — 

•  Of  the  foflifs  foreign  to  Italy,  and  taken  for  leucite^  that  in 
particular  will  moft  probably  be  confirmed  as  fuch-  on  chemical 
examination,  which  Dr.  Keujs^  fo  dcferving  in  the  mineralogical 
hiftoryof  hib  country,  has  found  in  Bohemia,  and'  defcribed.  Sre 
his  Mineralogifche  Geographic  lion  B'Cbtnea .  Drefdcn,  1 7 9 7,  vol .  1 1 . 
pagcsii— A04. 

The 
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•  The  former  denomi)iation  of  this  foffil,  white  ganut^ 
fyidvian  garMttj* garnet'-Jbaptd /hiirly  is  no  longer  to  be  re* 
lain^d,  fince  the  improvements  made  in  OrySJology.  On  the 
other  hand,  Werner  has  affigncd  to  it  a  peculiai  place  in  tht 
mineralogical  fyftem,  as  a  diftin£(  fpecies. 

For  the  followittg  analyfes  I  ha^ne  felefted  only  fuch 
crjrftals  of  leucite  ejedcd  by  Vcfuvius,  as,  by  their  externil 
appearance  and  internal  luilre,  together  with  the  yet  un- 
changed ftate  of  their ftony  matrix,  (which  is  a  black-grej 
corneous  ma(s  of  baialt),  have  convini:ed  me,  that  they  had 
jfuiFered  no  alteration  either  by  volcanic  fire,  or  by  any  fubfe- 
quent  decay.  Moft  of  them  were  of  the  fize  of  a  nutmeg 
and  upwards.  Before  they  were  employed,  they  were  freed 
as  much  as  poffible  from  the  ftony  matrix  adhering  to  their 
outfide,  and  likewife  from  the  particles  of  hornblende  ufually 
contained  in  their  middle.  In  this  purified  ftate  their  fpeci- 
fic  gravity  was  2^4.55. 


A. 


Examination  in  the  dry  way. 

a)  The  leucite  is  completely  infufible,  if  ignited  alone 
upon  charcoal.  It  then  undergoes  no  manner  of  fenfible  al« 
tcration,  and  its  fpliiiters  lofe, nothing  of  their  luftre. 

i)  If  a  fmall  fragment  of  it  be  put  into  fufed  borax,  it  is 
for  a  long  time  moved  about  in  it  before  it  diflblves,  which 
it  does  by  degrees*  The  glais-globule,  arifing  from  thence^ 
is  clear  and  light-brown 

c)  By  fufion  with  a  neutral  phofphat,  the  folution  is  ftill 
flower,  and  a  colourlefs  rifty  glafs-pearl  is  produced. 

d)  One 
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i)  One  hundred  grains  of  coarfely  poundfld  leuctte  wef^ 
expofed  for  an  hour  to  a  ftrong  red-heat,  in  a  fmaU  porcekiii^ 
pot.    The  lofs  of  weight  caufed  by  this  was  ofilyone-eigfatli 

of  a  grain. 

e)  Even  the  violent  heat  of  the  porcelain- furnace  pR>« 
duced  in  the  leucite  only  an  inconfiderable  change  *. 

B. 

Examination  in  the;  humid  way. 

(  1.  ) 

d)  Hundnd  grains  of  leucite,  reduced  to  an  impalpable 
powder,  were  feveral  times  digcfted  in  muriatic  acid,  which 
difTolVecl  a  confiderable  part.  There  remained  z  JUlccous 
refiduc,  of  54  grains,  after  ignition. 

h)  This  filiceous  earth  was  then  ignited  with  twice  its 
weight  of  cauilic  alkali,  foftened  again  with  water,  covered 
with  muriatic  acid,  added  to  excefs  of  iaturation,  and,  after 
fufficient  digeftion  with  this  laft,  colleded  on  the  filter^  and 
heated  to  rednefs.  It  was  found  to  have  fuihnned,  by  thisj 
a  trifling  decreafe  of  weight. 

c)  On  adding  pruiEat  of  pot-afh  to  the  muriatic  fbluttonj 
a  precipitate  enfued  of  fo  frnall  a  quantity,  as  hardly  to  indi- 
cate one-eighth  of  a  grain  of  oxyded  iron*  As,  befides,  this 
fHght  portion  of  iron,  probably,  does  not  originate  from  the 
leucite  itfelf,  but  from  fome  particles  of  hornblende  not  per- 
fe£tly  feparable,  I  fhall  not  confider  it  among  the  conflitu.«> 
ent  parts  of  that  mineral. 


•  See  EflBiy  I.  No.  $$. 

i)  UpoA 
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£)  Upon  this  I  dcjCompoTod  tbe  rolutkm  bj  cauftk  ammo* 
Mac ;  and,  after  having  fq)anited  the  precipitate  thus  ohtaini^ 
•d,  I  tried  the  remaining  liquor  with  carbonated  foda,  but  no 
iardier  change  was  eflec^ed  by  it. , 

«)  The  prodpitate  produced  b^  means  of  pure  ammoniac 
{i\  was  firft  dried^  It  was  next  purified  by  digefting  it  with 
difttUed  vinegai)  and  afterwards  neutralizing  this  acid'bj 
awimmiac.  if  weighed  24^  grains,  when  edulcorated  and 
ignited.  Dilute  fulphuric  acid  completely  diflblved  it  to  a 
Mmpid  liquor,  and  when  properly  treated,  the  folution  yielded 

f)  To  obtain  the  earth,  which  poffibly  might  have  re* 
mained  latent  in  the  feveral  wa&ings,  I  evaporated  thefe  to 
drjmeis.  After  having  re-diflblved  the  faline  mais  in  water, 
IcoUe&ed  the  portion  of  earth  which  ftill  appeared,  How- 
eiier,  it  amounted  only  to  half  a  grain,  and  was //iV/9tf^  #4r/i&. 

Thereferelobtail^ed: 

Silix     .     :    ; 


Alunum 


f)  ' 

•54 

0  . 

•       •       »       • 

Loft    . 

•'  S4»5o 
-    24,50 

79 
.    21 

xoo 

(    2.    ) 

Tlu»  coo&knbl*  loTs,  in  the  fum  of  the  weights  of  the 
Ciftijat^  cw^itueat  parts  of  the  ieucite,  during  this  aiuu 
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lyils,  has  induced  me  to  repeat  the  e3q)erlmeht  wttH  fdne 
Tariation  in  the  procefs  * 

a)  One  hundred  grains  of  l^ucj[t^  v/ctt  finely  ground,  andl 
Ignited  during  half  an  hour,  with  twice  their  weight  of 
cauftic  pot-aih*  Totl^f.ma^s,  again  ibfteqed  with  watery 
ipuriattc  acid  was  added^  to  j^ift  the  Quantify  necdffiurjr  ibr 
(at^ration.  When  the  ipixture  had  becn^fitered,  ledul-* 
ooratedand  dried  theremwung  undtdblvod  powder. of  tbs 

b)  The  leucite,thQ8  prepared  for  decompofition,  waftd&etD 
extra&ed,   in  a  boiling  heat,  by  means  of  muriatic  acid. 
There  feparated  fome  jUiceom  eartft^  which  weighed  j4| 
grains  after  having  fi^lained  %  red-heat*         . 

^c)  The  muriatic  .folution  was  concfntoited  by.  evi^io* 
ration,^  and  tried  by  oxalat  of  pot-a&s  but  hq  precipitation 
nor  turbidnefs  enfued.  After  this  I  recovered  the  alumimus 
earth  in  its  pure  and  feparate  ftate,  |^  the  fame  imeans  as 
employed  in  the  preceding  experiment.  Its*  weight,  after 
ignition,  likewife  correfponded,  to  withia  a  trifle,  with  that 
of  the  firft  analyfis.  It  alfo  (hewed,  upop  father  trials  by 
re-'agents,  that,  exc^ept  an  junimportant  trace  of  oxyded  iron^ 
it  was  not  in  the  leaft  mixed  with  any  other  earth,  of  what-^ 
ever  kind. 

d)  In  the  fame  manner,  nothing  more,  of  an  earthy  na-« 
ture,  could  be  obtained  from  the  edulcorating  waters  hf 
evaporation. 

StlCOND  SECTION 

This  agreemene  of  (lie  refults  of  thefe  two  analytleal  rf- 
fearches  increafed  my  uncertainty  where  to  look  fyt&c 

caufe- 
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'  Clufe  of  that  lofs  of  weight.  At  the  fame  time  it  gave  ad- 
ditional firength  to  the  conjedlurc,  long  fince  entertained 
by_  me,  that  in  the  mixture  of  foflils,  befides  the  conftituent 
parts,  found  by  analyfis,  there  jnight  be  prcfent  other  com- 
ponent principles,  which  have  hitherto  efcaped  difcovery* 
That  themical  decompofitions  of  bodies,  even  when  infti- 
luted  with  all  poflible  care,  are  attended  by  feme  loft,  is 
founded  on  the  nature  of  the  fubjeft  itfelf.  However,  the 
above  lofs  was  too  great  to  be  included  in  that  which  is  ab- 
folutely  unavoidable*  It  is,  indeed,  the  fhorteft  way  to  get 
over  the  difficulty,  if  the  lofs  in  the  fum  of  ^he  weight  of 
the  ingredients,  although  of  fome  importance,  is  accounted 
for  fimply  by  the  air  and  particles  of  water  expelled.  But 
fuch  an  explanation  would  by  no  mgans  be  capable  of  fatif- 
fying  me  in  the  prefent  cafe. 

I  was  fully  convinced,  that,  in  thofe  procefles,  at  leaft  no 
catthy,  or  any  other  component  part,  foluble  in  water,  had 
been  loft.  It  was  likewife  evident,  from  the  experiments 
related  in  the  beginning  6f  this  eflay,  that  neither  water  nor 
carbonic  acid  was  to  be  fought  for  in  leucite.  For  thefe  rea- 
fons,  I  proceeded  to  other,  experiments,  which  tended  to  try 
that  foffil,  for  the  phofphoric^  fluoric ^  and  horaeic  acids  j  but 
of  none  of  thefe  I  could  difcover  any  fign. 

On  the  contrary,  I  was  furprifed  in  an  unexpeded  man- 
ner, by  difcovering  in  it  another  conftituent  part,  confifting' 
of  a  fubftance,  the  exiftence  of  which,  certainly,  no  one  per- 
fon  would  have  conjeftured  within  the  limits  of  the  mineral 
kingdom,  and,  leaft  of  all,  in  the  natural  mixture  of  a  folid 
foffil>  which,  in  a  miner ahgical  Jenfe^  is  fimple  or  unmixed. 

This  conftituent  part  of  leucite,  which  now  appears  in 
the  character  of  an  ory<ftognoftic  or  mineral  fubftance,  is  no 
other  than  pH^aJhy  which,  hitherto^  has  been  thought  /x- 

A  a  clufivelj 
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cluftvely  to  belong  to  the  vegetal  le  kingdom^  and  kas^  on  tbis 
account,  been  called  vegetable  alkali. — TbisdiC- 
covcry,  which  I  think  of  great  importance,  cannot  £ul  to 
occafion  confidcrable  changes  in  the  fyftems  of  natural  hit 
tory,  lill  now  eftablifhcd,  and  Will  fcrvc  to  iUuftrate  varioiK 
phenomena  in  the  mineral  as  well  as  in  the  vegetable  king- 
dom. 

The  following  experiments  will  flxew  the  particulars. 


(  I.) 

a)  Two  hundred  grains  of  finely  triturated  leucite  were 
cxtracled,  by  repeated  digeftion  with  muriatic  acid.  The 
filiceous  earth,  colleded  on  the  filter,  and  lixiviated,  weighed 
109  grains  after  ignition. 

b)  The  muriatic  folution  had  a  ycllowifh  colour.  When 
evaporated  in  a  fand-heat,  to  the  conCftencc  of  honey,  I  ob- 
fervcd  its  furface  covered  with  a  pretty  ftrong  ialine  cruft. 
After  complete  cooling,  the  mafs  appeared  like  a  thick, 
golden-yellow,  clear  oil,  full  of  cry  (fads,  partly  of  a  cubical, 
partly  of  a  tabular  form.  I  gently  poured  off  the  yellow 
fluid,  and  rinfed  the  fait  with  fnull  portions  of  alkohol. 
The  folution,  diluted  with  alkohol,  was  then  evaporated 
afrefh^  and  the  fmall  quantity  of  (alt,  which  it  afforded,  again 
wafhed  with  ardent  fpirit,  and  added  to  the  firfl.  The  fait 
thus  obtained,  and  highly  deficcated,  weighed  70  grains. 
I'his  I  diiTolved  in  water,  adding  fome  drops  of  anunoniac, 
which  ftiJl  feparated  fome  particles  of  aluminous  earth. 
I'he  folution  was  then  again  made  to  cryfhdlize  in  a  warm 
pUce,  and  it  afforded  only  cubical  cryfbls,  Ibme  of  which 
were  lengthened  to  quadrilateral  columns. 

f }  Th^t  portion  of  the  muriatic  folution,  which  would 
(hoot  into  cryftals)  was  diluted  with  water,  and  dccompofed 
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fci  a  boiling  heat  by  carbonated  foda.  The  precipitate  con- 
fifted  of  ahiminous  earth,  weighing  47I  grains,  when  de- 
purated, waAed,  dried,  and  ignited.  Upon  this  I  poured 
three  times  its  weight  of  concentrated  fulphuric  acid,  and 
evaporated  the  mixture  to  a  moderate  drynefs.  The  mafs 
re-difiblved  in  water,  then  combined  with  a  fohition  of 
acetated  pot-afh,  and  fet  to  cryftallize,  fhot  entirely  into 
alum« 

d)  I  mixed  the  filiceous  earth,  obtained  at  (^a),  with  dou- 
ble its  weight  of  pot-afh,  and  kept  it  in  a  ftrong  red-heat 
for  the  length  of  one  hour.  The  mafs,  which  had  but  mo- 
derately coalefced,  was  ground,  diluted  with  water,  fuper- 
iaturated  with  muriatic  acid,  and  digefted.  By  faturation 
with  mineral  alkali  or  foda,  the  filtered  muriatic  folution 
ftill  afforded  i\  grain  K>i  aluminous  earth  \  which  being  fub- 
tra£led  from  the  firft  weight  ofthe^liceous  earth  {a)y  there 
remainded,  for  this  laft,  1071  grains. 

From  thole  decompofed  200  grains  of  leucite  have,  coiifc- 
^ently,  been  obtained; 


Silex   :    .    .     .     .    d) 
Jlumne    ••••() 

.  .  .  .  rf) 

•     • 

47* 

H 
4ff 

ng    • 

;     .     ,     107,50 

ence  there  were  ftill  wanti 

156,75 

:    .    .    43,*5  g"- 

To  account  for  which,  I  was  to  direA  my  attention  to  the 
70  grains  of  ialc  mentioned  at  (b). 

With  a  view  of  difcovermg  its  bafis,  I  fubjefted  it  to  the 
Mbiring  trials: 

A  a  a  X.)  let 
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I.)  Its  taftc  and  the  figure  of  its  cryftals  were  found  to 
be  precifely  the  fame  with  thofc  of  muriated  pot-afli,  or 

digeftive  fait,  as  it  is  termed. 

2.)  No  change  was  efFeaed  either  in  the  blue,  or  in  the 
reddened  litmus  paper,  by  its  folutioHv 

3.)  It  made  a  crackling  noife,  when  heated  to  redncfs, 
and  remained  behind  as  a  body  fixed  in  the  fire. 

4.)  Its  folution  was  not  rendered  turbid,  either  by  car- 
bonated foda,  or  by  cauftic  ammoniac. 

5.)  Having  poured  two  parts  of  ftroftg  fulphuric  acid 
upon  three  of  that  fait,  I  caufed  the  muriatic  acid  to  evapo- 
rate, by  means  of  heat,  re-diflblved  the  mafs  in  water,  and 
obtained  fulphat  ofpot-afh  (vitriohted  tarUr)  in  its  ufual 

cryftals. 

6  J  The  portion  of  fait  which  yet  remained  I  diffolvedin 
a  little  water,  and  treated  it  with  a  conccntrat«d  aqueous 
folution  of  pure  cry  ftallized  acid  of  tartar.  Cream  of  tartar ^ 
or  acidulous  tartariteof  pot-alh,  was,  by  this  management, 
immediately  produced,  which  fell  to  the  bottom  in  the 
form  of  fand.  This  was  wafhed,  dried,  and  burnt  in  a 
filvcr  crucible  ;  and  when  the  coal  which  it  produced  was 
lixiviated,  and  the  clear  lixivium  evaporated  to  a  dry  lalt> 
it  proved  by  every  teft  that  was  applied  to  be  a  carbonat 
of  pQi-aJh.  By  faturation  with  nitric  acid,  it  ihot  into 
priiinatic  nitre^  (iiiti:^t  of  potaih). 

Therefore,  the  bafis  of  thofe  70  grains  of  felt  confifted' 
folely  of  pure  vegetable  alkali,  which  had  been  neutra- 
lly by  a  proportionate  part  of  the  muriatic  acid  employ- 
ed in  the  compofition  of  the  foflil.     If  now,  9S  Bergmans 

aflcrts,. 
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affcrts,  the  alkaline  bafis  of  muriated  pot-aih  amounts  to 
61  parts  in  an  hundred  of  the  compound,  the  above  meiu^- 
tioned  70  grains  {a)  contained  42,7  grains  of  pot-afli. 
And  thus  the  43,25  grains,  before  wanted  to  malce  up  the 
200  grains  of  leucite  analyfed,  are  accounted  for  to  withii^ 
a  trifling  deficiency. 

Confequently  by  the  refults  of  this  analyfis,  accom- 
plifhed  by  muriatic  acid,  hundred  parts  of  leucite  confift 
of: 

Silex 53>7SO 

Alumine     .     •     •     .     24,625 
PoUaJh      ....     21,350 


99^7^5 


(   2.   ) 

a)  Three  hundred  grains  of  leucite,  reduced  to  a  moft 
fubtle  powder,  were  repeatedly  ^igefted,  by  boiling  with 
foxxt  ounces  of  nitric  acid.  The  Jiliceous  earthy  when  fepa- 
rated  by  filtration,  and  ignited,  weighed  i62i.  grains. 

h)  This  nitric  folution  was  next  evaporated.  Atfirft  it 
co^itinued  colourlefs  ;  but  towards  the  end  it  turned  a  little 
ycHqwifc,  and  %fter  refrigeration  it  appeared,  like  clear, 
tena/^us  turpentine.  When 'diluted  with  water,  and  eva- 
porated to  but  a  moderate  .degree,  it  congealed  into  a 
greafy  falinc  mafs,  confiding  of  fmall  prifmatic  cryftals. 
It  was  then  fucceflively  treated  and  waOied  with  alkohol, 
until  the  fait  remained  in  a  purified  ftate.  To  the  folution 
of  this  fait  in  water  a  few  drops  of  ammonbc  were  added  ; 
to  firee  it  from  a  flight  portion  of  earth  which  ftill  adhered  j 

A  a  3  and 
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and  which  was  thi|S  thrown  down,  and  afterwards  cotleft^d 
on  the  filter.  After  this,  the  whole  of  the  faline  folutkm, 
which  was  now  as  limpid  as  water,  by  flow  exhalation 
has  (hot  into  piifoiatic  hexahedr^il  cryftals,  weighing  12\ 
grains,  after  thorough  deiiccation. 

c)  That  portion  of  the  above  nitric  folution,  which 
remained  mixed  with  th^  fpirit  of  wine,  auJ  retufed  16 
^ryftallize,  was  dilqted  with  water,  and,  in  a  boiling  ibte 
precipitated,  by  the  addition  of  carbonated  ibda.  The 
earthy  ingredient  fell  dDwn  in  a  flimy,  fwclled  form. — 
This,  when  previoufly  waflied  and  dificcated,  together 
with  the  foregoing  flight  portion  of  earth  (^),  was  treated 
with  diftilled  vinegar,  and  kept  for  a  while  in  a  warm 
place.  The  acetic  acid  was  then  neutralized  by  cauftic 
ammoniac  J  and  the  earth,  precipitated  aficlh,  collected  on 
the  filter,  again  waflied,  dried,  and  ignited;  in  which 
ftate  it  weighed  70J  grains.  It  now  prefented  itfelf  in  the 
charafter  of  the  moft  pure  aluminous  earth  ;  for,  when 
dillolved  by  fiilphuric  acid,  combined  with  acetite  of  pot- 
afh,  and  cryftallixed,  it  yielded  nothing  but  fulphat  of 
alumine. 

d)  Having  collected  the  edulcorating  water,  I  con- 
centrated it  by  evaporation,  and  treated  it,  while  boiling, 
with  mild   foda.     But  no  further  precipitation  took  place. 

/)  The  above  mentioned  162I  grains  of  filcx  were 
mixed  with  twice  their  weight  of  cfflorefced  foda,  and 
along  with  it  ignited  for  two  hours  in  a  filver  pot.  Upon 
the  mafs,  when  foftcned  with  a  little  water,  an  over- 
proportion  of  muriatic  acid  was  added,  and  the  .whole, 
after  feme  digeftion,  diluted  with  water,  and  thrown  upon 
the  fijtcr.  On  faturating  the  muriatic  fluid  wi^h  foda,  a 
yellowifli  white  precipitate   arofe,  which,  after  beating  to 
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rednefs,  weighed  two  grains,  and  was  ahumney  coloured  by 
iron.  Asthefe  ihould  be  fubtradted,  there  are  only  i6o| 
grains  to  be  put  in  the  account  for  the  Jiliceous  tarth. 

It  then  appears,  that  in  this  analytical  procefs,  the 
alkaline-Taline  ^conftituent  ingredient  in  the  leucite  was 
neutralized  with  the  requifite  quantity  of  nitric  acid,  and 
generated  true  nitre.  But  that  the  above  conftituent 
part  is  really  and  undoubtedly  of  the  very  £ime  quality 
and  nature  with  the  vegetable  alkali,  has  been  evinced  by 
the  following  examinations. 

I.)  The  tafte  and  cryftalline  figure  of  this  fait  perfeftly 
agree  with  thofe  of  common  nitre. 

2.)  When  its  folution  had  been  combined  with  a  folutlon  of 
nitrated  fiiver,  or  with  that  of  acetated  barytes,  it  continued 
bright  and  clear.  This  fa6l  fhews,  that  in  the  natural 
mixture  of  leucite,  this  alkaline-faline  conftituent  part  is 
contained,  not  accidentally  and  merely  by  the  affiftance  of 
carbonic  or  fulphuric  acid,  by  which  it  may  be  neutra- 
lized, but  rather  in  a  perfedlly  pure  ftate. 

3.)  Upon  a  part  of  that  fait  I  alFufed  half  its  quantity 
of  ftrong'  fulphuric  acid,  and  carried  on  its  evaporation 
until  the  nitric  acid  had  been  totally  expelled.  And  when, 
after  this,  the  refidue  had  been  re-drffolved  in  water,  atid 
cryfiallized,  it  produced  fulphat  of  pot-afii  in  its  ufual  cry(l 
talline  form. 

4.)  The  portion  that  remained  I  introduced  into  a  fmall 
porcelain-veflel,  and  heated  it  to  fufion,  adding  by  degrees 
powdered  charoo^  in  fmall  portions,  as  long  as  any  deto«> 
fiation  tool;  place.-»-The  faline  mafs  remaining  confifted  of 
({^rhtmaUd  p9UaJb :  and  upon  faturatmg  it  anew  wi;h  ni* 

A  a  4  trie 


Digitized  by 


Googk 


360  XXXIL  Chemical  Examination 

trie  acid,  it  formed  again  prifmatic  mtrat  rfpoi^Jh  ;  in  the, 
fame  manner,  as  yitriataied  tartar  was  produced  frdm  ^t 
by  means  of  fuJphuric  acid,  and  digefiive  fait  by  means  of 
the  muriatic, 

.  Concerning  the  alkaline  bafis  of  nitre,  I  {hall  take  for 
a  ftand^rd  the*  proportion  ftatcd  by  Bergmantty  according 
.to  which  100  parts  of*  prifmatic  nitre  contain  49  of  vege^ 
jtabje  alkali.  With  this,  likewife,  Tf^enzel  very  nearly 
;igrees,  as  he  reckons  48  f  of  pot-afh  in  100  of  nitre,  ^uid 
this  fmall  difference  probably  depends  on  this  circumftance, 
that  the  latter  weighed  his  nitre  ia  the  ignited  ftate.  As, 
.therefore,  upon  this  ground  of  calculation,  the  above  men- 
tioned 123  grains  of  nitre  {b\  contain  60,^7  grains  of  ve- 
getable alkali,  the  proportion  of  the  conftituent  parts  in 
.300  grains  of  decompofed  leucite  are  as  follow  : 

SiUx     .     .     .     .     e) 160,50 

MuTjiim    .     .    .    c)    .    .    yoi 


e)     .     .       2 


7H    .       .     7^J5 
Tot-^ajh     .     , ^  .  60,27 


293*52^ 


Or  in  ^m  hundred ; 


Sile^ 53>SO 

Alumine     ....       24,25 
Pot-afl)     ...      ,      20,  9 


(   3.  ) 
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I  attempted  alfo  the  refolution  of  kucite  into  its  prin^ 
ciples,  by  means  of  fulphuric  acid. 

a)  Two  hundred  grains  of  finely  pulverized  leucite  were 
cvap6rated  nearly  .to  drynefs,  in  a  mixture  of  200  grains 
of  concentrated  fulphuric  acid  with  double  its  quantity  oJF 
water.     From  the   mafs,  again  liquefied  with  water,    the 

jtUceous  earth  was  feparated  by  filtering.  It  we»ghed  59 
grains,  and  fhewed  by  this,  that  it  fHll  contained  fome 
grains  of  undecompofed  leucite. 

b)  The  colourlefs  folution  aflForded,  by  evaporation,  m 
clear,  tenacious  mafs  \  which,  when  again  dificdved  ia 
water,  prefently  (hot,  without  any  further  addition,  into 
regular  fulphat  of  alumine,  weighing  128  grains. 

e)  This  alum  I  expofed  to  a  red-heat,  and  boiled  the 
refidue,  previoufly  powdered,  with  waters  fubtra£^ing  at 
the  fame  time  the  predominant  part  of  the  acid,  by  fatura- 
tion  with  powdered  oyfter-fliells.  The  filtered  and  clear 
folution,  being  upon  this  evaporated,  fo  as  to  cryftallize^  ' 
^VQ  fulphat  of  pot-ajh. 

d)  The  remainder  of  the  fulphuric  folution  {b)  has 
congealed,  on  farther  evaporation,  into  a  grcafy,  finely 
radiated  mafs. 

THIRD  SECTION. 

In  all  the  preceding  experiments  the  leucite  from  Fefuvius 

alone  was  employed.     But  as  leucites  are  Found  in  various 

other  parts  of  Italy y  it  was  an  intcrefting  point  for  me  to 
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learn,  whether,  and  how  for,   the  conftituent  parts  of  thcfe 
hft  agree  with  thofe  of  the  foregoing. 

With  this  view,  I  felefted  the  leucite  of  Albam^  near 
Rome.*  The  fpecimens  I  have  obtained  of  it  confift  of 
folitary  grains,  of  the  fize  of  green  or  fweet  peafe,  and 
larger.  Their  exterior  colour  is  a  y el lowifli- white,  and 
ih^ir  cryftalline  figure  is  for  the  moft  part  indiftinft,  owing 
to  the  edges  and  angles  being  worn  off  by  friction  ;  whcrc- 

-as  th^  Vefuvian  leucine  is  externally  dull,  and  of  an  afli- 
grey,  and  commonly  occurs  with  uninjured  anglqs  and 
^dges. — The  leucite  from  AlbanOy  on  the  contrary,  is 
clearer,  more  tranflucid,    and  more  free  from   hornblende, 

*in  its  interior  mafs,  than  that  from  Mount  Vefuvius. 

I  found  its  fpccific  gravity  to  be  2,490. 

a)  An  hundred  grains  of  leucite  from  Albanoy  in  a  fipc 
pulverulent  ftate,  were  boiled  with  muriatic  acid,  and  left 
behind  them  undiflblved  fiUceous  earthy  which,  after  igni* 
tion,  ^mounted  to  54  grains. 

i)  The  muriatic  folution  was  next  evaporated  to  d^-yn^fs 
on  a  fand-heat,  and  the  yeilowifh-white  refidue,  <:overed 
with  allcohol,  was  expofed  to  a  warm  temperature,  in  a 
high  cylindrical  glafs.  After  it  had  cooled,  I  decanted  the 
fpirituous  folution  of  the  muriated  alumipe  from  the  muriat 
of  pot*a(h,  which  lay  at  the  bottom  ^  a  white  c^yftallinc 


*^  T  acknowledge  my  thanks  for  the  commumcation  of  this,  and 
a  great  part  of  tire  foregoing  Icitcite  to  Cotmt  Lepel,  and  Dt, 
Thompfon^  of  Naples.  It  was  by  this  augmentation  of  my  littk 
ftock  of  this  foffil  that  I  was  enabled  to  carry  my  analytical  pro* 
ccffes  to  complete  evidence. 
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powder  5  and  when  the  alkohol  had  evaporated  in  a  warm 
temperature,  I  diffolvcd  again  the  refidue  in  ardent  fpirit, 
and  added  the  fmall  portion  of  muriated  pot-a{h,  which  ftill 
fubfidcd,  to  the  preceding.  The  whole  quantity  of  it  ob- 
tained was  36  grains ;  of  which,  according  to  what  ha$ 
been  faid  before  (page  357^  22  grains  are  vegetable  qlkalij 
conftituting  its  bafis,  By  folution  in  water,  and  perfcii 
purification  by  means  of  a  few  drops  of  ammoniac,  s^nd 
fubfequent  evaporation  at  a  raifed  temperature,  it  feparated 
in  pure  cubic  cryftals.  Thefe  being  re-diflblved,  and  com- 
bined with  acid  of  tartar,  produced  cream  of  tartar  j 
which,  ^fter  ignition  and  lixiviation,  afFordod  carbonfttid 
ftot'-ajb.  t 

c)  The  muriat  of  alumine,  that  was  held  in  folution  bjr 
the  alkohol  (^^  was  diluted  with  water,  and  decompofed 
by  ammoniac.  The  aluminous  earthy  thus  precipitated^ 
amounted  to  about  23  grains,  when  wafhed^  dried,  sCnd 
ignited* 

Thefe  hundred  grains  of  leucite  from  Albano  were 
therefore  refolved  into :    • 

SiUx  .  •  .  tf)  .  •  •  54 
Alumine  .  .  .  c)  •  •  •  23 
Pot^fl)    ..,*)...     22 

99 

FOURTH  SECTION. 

The  inferences  refulthig  from  the  above  experimenta 
might  be  in  fome  degree  queftioned  by  thofc  philofo^ 
phers,  who  confider  th&  bafaltic  matrix  of  leucite,  as 
well  as  all  bafalts  in  general,  as  lavas,  and  hence  would 
think  themfelves  entitled  to  doubt  the  primitive  ori- 
gin of  leucite,  aiid  the  originality  of  its    alkaline  con<» 
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ftituent  part  now  difcovered.  Therefore,  in  order  at  once 
to  obviate  every  poffible  objedlion,  I  refolvcd  to  invcfti- 
gate  whether  a  leucite,  the  mixture  of  which  muft  be  ac- 
knowledged as  not  volcanized,  even  by  the  moll  obftinatb 
Volcanifts,  would  contain  pot-afh  in  its  natural  mixture 
as  a  conftituent  part,  though  hitherto  this  alkali  has  been 
confidered  as  belonging  only  to  the  vegetable  kingdom. 
For  this  purpofe,  I  felevSled  that  irregularly  Jhapedy  finely- 
grained,  foliated  leucite^  mentioned  at  the  beginning  of  this 
Eflay,  which  either  accompanies  the  ftony  maflcs,  compound- 
ed of  mica,  ftorl,  vefuvian,  calcareous  fpar,  &c.  that  are  ejeft- 
cd  by  Vefuvius  in  their  original  rough  ftate  ;  or  which  is 
concreted  with  them.  Of  thefe  fpecimens,  I  feparated  for 
this  inquiry  a  fufficient  quantity  of  leucite  in  a  lump  or 
mafs^  and  performed  its  analyfis  according  to  the  m,ethod 
before  defcribed*  • 

By  the  proccfs  1  obtained,  befide«  ^//ak  and  almrnnsy  a 
cubicaliy  cryftallized  muriated  neutral  fait,  whofe  alkaline 
bafis  ibewed  itfelf  to  be  vegetable  alkali,  from  the  circum- 
ftancc  of  its  producing  cream  of  tartar^  by  combination 
with  tartareous  acid. 

This  enquiry  into  the  conftituent  parts  of  that  variety 
of  leucite  was  fatisfadlory  j  though  the  determination  of 
their  proportions  could  not  bt  accomplifhed  with  due  accu- 
racy, on  account  of  the  black  needles  of  fliorl,  fmall  wax- 
yellow  grains  of  vefuvian,  and  the  like,  with  which  it,  was 
too  abundantly  mixed. 

FIFTH  SECTION. 

(  I.  ) 

As   the  preceding  analyfes  were  all  performed  with  thofc 
fpecics  of  leucite,  which  rejnaincd  in  their  unaltered  ori- 
ginal 
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ginal  ftate,  it  remained  to  complete  the  fubjeft  by  the  exa« 
miration  of  a  leucite,  which  had  fuftained  the  aiSion  of  a 
volcanic  fire. 

The  fpecimen  of  Icucite  ftibjeiled  to  this  experiment  wa» 
picked  up  at  Pompeji^  and  belongs  to  the  moft  common 
varieties.  It  confifts  of  detached  grains,  for  the  moft  part 
of  the  fize  of  a  pepper-corn.  Its  interior  furface,  like  th© 
exterior,  is  afh-grejr,  of  an  earthy  appearance,  and  wholl/ 
opake  I  and  it  may  be  '  eaTily  comminuted  to  a  idJoAf 
powder.  ' 

Hundred  grains  of  it,  decompofed  by  muriatic  acid, 
exaSly  in  the  fame  manner  as  the  leucite  from  Albano  vx 
the  third  feillon,  and  the  muriat  of  pot-afli  thereby  obtain- 
ed, calcuhted  for  its  bads  of  vegetable  alkali,  have  at- 
forded : 

Sihx 54>5o , 

Alumine       •     .     •     .     23,50 
Pot^ajb       .       .     .     .  ,  19,50 


97i50 


It  remains  for  repeated  experiments  to  decide,  whether  it 
is  merely  accidental,  that  the  proportion  of  the  alkaline  in- 
gredient^ in  this  inftance,  is  lefs  than  ufual  j  or  whether  this 
diminution  takes  plac;^  regularly  in  every  leucite,  altered 
by  volcanic  fire. 

.  ( ^- ) 

In  this  (^acel  fliaH,  moreover,  briefly  notices  particuUr 
variety  of  leucite,    which   occurs  at    Ronciglionr,       It  is , 
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found  of  middle-fiKed,  infulated  grains,  prefenting  fom^times 
traces  of  their  original  cryftalline  fomii  Thofe  grains  arc 
whitifh,  inclining  to  the  ifabclla-yellow  \  they  arc  entirely 
opalce,  of  an  earthy  look,  and  very  eafily  friable.  When 
tfaii8  comminuted,  they  do  not  yield  fuch  a  harfh  fandy  pow- 
der,  as  is  obtained  from  grains  of  volcanized  leucite,  but 
a  foft  powder  refembling  argillaceous  earth.— It  feems, 
therefore,  that  they  have  not  fufFered  any  change  by  the 
fire ;  but  have  rather  undergone  a  high  degree  of  decay, 
caufed  by  the  joint  adion  of  water  and  air  ^  and  finally,  that, 
by  this  alteration,  they  have  been  brought  near  t*  their 
complete  fpontaneous  docompofition,  or  refolution  into  their 
component  principles. 

The  ftock  which  I  had  of  them  was  too  fmall  to  ad' 
mit  of  a  complete  examination ;  which,  however,  I  think 
they  deferve,  for  the  purpofe  of  difcovering,  whether  in  this 
ftatc  of  grea^  decay,  they  had  fufFered  any  lofs  of  that 
alkaline  ingredient,  which  was  before  unknown  in  the  mi- 
neral kingdom. 


I  now  flatter  myfelf  with  the  hope,  that,  l^  the  experi* 
ipents  here  communicated,  and  feveral  times  repeated,  I 
have  fully  demonftrated  the  cxiflence  of  pot-aih  in  the 
leucite,  as  one  of  its  chemical  conflituent  parts.  Nevcr- 
thelefs,  I  am  contented  to  defer  the  general  reception  of 
this  new  difcovery  till  feveral  other  themical  naturalifts 
have  re-examined  and  confirmed  it.  This  trial  may  be 
the  fooncr  expefted,  fince  my  method  of  proceeding  in  the 
main  obje£l  of  this  inveilig^tion  is  attended  neither  witk 
laborious  operations,  noi:  with  much  lofs  of  time. 

But  if  that  alkali,  as  foon  as  it  can  no  longer  betonfidered 
as  a  fubftance,  produced  only  in  the  juices  of  plants  during 

their 
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their  vegeution,  be  required  Co  occupy  a  more  fuitable  place 
among  the  original,  fimple  mineral  fubftances,  it  will  then 
likewife  be  neceflary  to  give  it  a  more  appropriate  name. 

The  term  Pot-ajhy  which,  in  the  new  chemical  nomen- 
clature, is  raifed  to  a  gemric  name,  cannot  among  us  Ger^ 
mans  claim  a  general  acceptation ;  as  its  origin  depends  on 
a  trivial  itymological  ground,  and  has  been  introduced  into 
ufe  merely  from  this  circumflance,  that  formerly,  inftead 
of  calcining  furnaces,  iron  pots  we>e  employed  to  ignite 
the  inlpiflated  lyes  procured  from  wood-afhes* 

I  fhould  wiih  to  recommend,  that  the  denominations 
hitherto  ufed,  of  vegetable  alkali^  lixiviated  vegetable  falt^ 
pct-^Jh^  &c.  be  difcarded,  and  the  name  kali*  be  em- 
ployed in  their  ftead.  In  like  manner  (hould  the  appella- 
tions, mineral  alkali^  foda^  &c.  denoting  the  alkaline 
bafis  of   common  fait,  give  place  to   its    ancient  name^ 

NATROK. 


•)  This  has  been  done  by  the  London  Royal  College  of  Phy- 
ficians  in  the  year  1787.  They  have  introduced  in  their  P^tfr;y|o- 
c^pceia  both  thefe  names,  kail  and  natr^n^  here  recommended  by 
Klaproth.  The  Edinburgh  Dlfpenfai9ry^  011  the  other  hand,  calls 
the  UrAlixl'va,  and  the  fecond  foda. — However,  the  terms,  ^t/wr/^ 
aLixd/oda,  being  at  pre fent  more  familiar  to  modern  Englifli  chcr 
miriSy  the  Tranilatoc  has,  for  the  mart  part,  given  them  the  prefe- 
rcnce.-r-Tranfl, 
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OF 

pumice-stone. 

X  HE  Pumite-Jlone  belongs  to  thofe  mineral  bodies,  on 
ihe  origin  and  tbrmaiion  of  which  the  opinions  of  philofo- 
phers  are  yet  divided.  Various  paflliges  in  the  works  of 
Theophrajius^  Diojcortde>^  PUny^  and  Galen^  concerning  this 
fubftance,  (hew  fufliciently,  that,  even  in  remoter  ages, 
NatuTalifts  have  thought  it  worth  their  confideration.^  One 
of  the  principal  foundations  abfolutely  neceflary  to  be 
laid  down  by  the  Inquiring  GeogoUJi^  if  he  wifhes  to  raife 
with  fuccefs  the  edifice  of  his  theories,  undoubtedly  con- 
fiils  in  a  juft  and  accurate  chemical  knowledge  of  his  ob- 
je£t.  This  knowledge  has,  however,  been  hitherto  want- 
ing, with  regard  to  pumicc-ftone.  For,  although  various 
analyfes  of  it  have  been  publifhi;d,  there  flill  occurs  a 
Very  important  diJerence  in  the  enumcratioiis  of  its  con- 
ftituent  parts  :  fo  much  {oy  that  the  Miaeralogift  is  at  a 
lofs  to  know,  which  of  them  he  is  to  follow  in  the  ar- 
rangement  of  foP.ils, 

Many  of  thofe  who  have  analyfed  the  pumice  ftone,- 
conliJcr  it,  with  Bergmami*  as  an  ashejl  changed  in  its 
mixture  by  a  volcanic  fire.  This  opinion  feemed  to  be 
juftified,  partly  by  its  fibrous  texture,  partly,  and  efpecially, 


•  Bergmann  Opufc,  Phys.  cl  Chcniic.  vcl.  III.  p.   197. 

'       by 
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by  the  portion  of  magnefia,  that  has  been  Aippofed  to 
exift  in  it.  But,  notwithftanding  that  Bergmanny  Car* 
ib$ufir'^^  and  but  very  lately  SpallanTumif^  have  mentioned 
the  magnelian  earthy  in  their  analyfes  of  pumice^ftone,  as  ft 
conftituent  part, — I  am  convinced,  by  my  own  experience^ 
that  it  does  not,  in  the  leaft,  enter  into  this  foffil.  Thefup* 
pbM  origin  of  pumice-fto/ie  from  asbeft  is,  therefore,  un- 
founded; and^  along  with  this  fiUfe  derivation,  likewiie,, 
aQotker  difficulty  of.  fpme  weighs  is  removed,  whiqh  feem^d 
to  oppofe  the  inftnidiye  theory  of  ]tbe  mfitrices  of  pumict^, 

tf )  Common,  grey-white,  fibrous  pumice-ftone,  fwim- 
ing  on  water,  and  procured  from  Ltpari^  was  ground, 
and  boiled  with  water.  The  water  boiled  with  it  was 
found  to  bavq  extracted  ,|K>thing;  only,  by  treatnjent  with 
nitrated  filver,.  it  gave  a  flight  indication  of  muriatic  acid. 

Htmdrsd  grains  of  this  pumice-ftone,  gently  ignited,  and 
finely  pui yerized  after  deco£tion,  were  expofed  to  a  red- 
beat,  wit^  twice  their  weight  of  cauftic  alkali,  during  half 
an  hour.  The  mafs  returned  from  the  fire  of  a  bright 
gra(s-gveeh  colour  \  by  which  It  was  found  to  contain  a 
fmall  portion  of  mangansfs.  After  having  been  foftened 
with  water,  this  colour  changed  to  a  foul  light- brown.  It 
was  tlien  digefted  with  dilute  muriatic  acid.  Siliceous  earth 
feparated  in  this  pt'ocefs  ;  which,  cdllefted  on  the  filter,  and 
finally  heated  to  rednefs,  weighed  771  grains. 

*)  .What  had  been  diflblved  by  the  acid  was  next  pre- 
cipitated by  cauflic  ammoniac^  and  the  brownifii  precipi- 

*  '    ' ■  .1  ■       ■     ■      II     .  I  I ,M  1      ■!       I  i  I  .    . 

•  Cartbeufer^  Mincralogifche  Abhandlungen,  Th.  II.  p.  i^S. 

t  Spallanzani's  Travels  into  both  Sieilies,  vol.  11. 

J  Or9grapb}fcbe  Brief e^  vol.  11.  page  1^5  and  othcn.  Alfb 
iammlung  einlger  Sebr'tften  iiher  Fuikmniscbe  Gegenftandr  a.  d,  Ba. 
fait,  page  %ii, 
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tate.  coUeaed  on  thq  filter.    The  fluid  fcparated  frpm  it, 
contained  no  e:^raiwf»s  matter.  , 

r)  Hot  caufticf  lye  dir^aiy  diflblved  that'  precipitete, 
leaving  an  oxyd  of  iron  behind  it,  the  quantity  of  ^*n*> 
after  ignition,  was  i  J  grains.  ' 

rf)  The  alkaline  folution^  prdrioufly  fupcjr-latBrited  with 
muriatic  acid,  was  combined  with  caibonttod  j*»lu  Thus, 
Are  earth  which  it  h^W  diflblved  w«^fBcipfcated.  When 
^dufcotated,  and  hfeated  tdrodnefe,  it  weighed  I7f  gfaim* 
It  proved  to  be  pure  aluminous  earth  i  for^  on  being  re^ 
diffolv^ed  in  fiilphuric  acid,  and  combined  with  an  adequate 
^rtion  of  liquid  ac^ted  pot-alh,  it  afforded  nothing  but 
alum.  r       .       ,. 

■   In  confequence  of  this,  the  conftituenrparis,  (iifcovcred 
in  the  common  pumice-ftone  from  Lipari^  are  r 

*  Stlex    .'  .    .    •    .    .    .    ay  :    .  r  7f;S0 

:     ^jtlumine     .'\     .     .'\.     .     d)  .'  \  .  l7ySO 

'Oxydofirort     ^'.'".     .     .     r)  .     .  •  X>75 

'Befidesatraceof/ntf;?jf<7»^y^^)'  ''  *V 


*  <iij»* 


■■•■,.■  96,75 , 

.  It  Js  worth  remarking  the  fmall  degre^  pf  foment  power 
^hich  acids,  exert  on  Tough  puniice-ftone,  Alt^Qixghl 
haddigefted  ipq  grains,  of  fen^ly-^round  pumice-fton?  with 
twelve  times  its  quantity  ef  muriatic  acid,  affifted  by  a  boiU 
faig  htat,  yet  it  was  hardly  attacked.*  The  actd^ 'indeed, 
was  tinged  of  a  faint  yellow;  however,  at  moft,  there  ip-> 
peared  only  a  few  loofe,  brownifli  flocculi,  which,  when 
moft  carefully  collefted,  fcarcefy  amounted  to  \  of  a  grain, 
;^nd  confifted,  for  the  greateft  part,  of  oxyd  of  manganefc. 
The  fuiphuric  acid  proved  to  be  as  little  capable  of  aflSeding 
rough-pumice- ftone  as  the  muriatic. 
.  5    .  XXXIV. 
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XXXIV. 

( 

CHEMICAL  EJCAMINATION 

OF   THB 

TERRA  AUSTRALIS  (Sidnejf^earth). 


A.  ^<^w  years  fince,  the  public  b^  bep^e.ncqMaiiifted  with 
an  arenaceous,  or  Tandy  foftl,,  rnider  the  i^aipr  Anflrah^ 
fani^  which  has  been  found  ne^    SidnffHovi^    is    Any 
South-fFaUs^  and  was  brought  from  thcwe,  to  Jlnglfindf 
This  Foffil  has  been  afferted  to  qgntain.a  new ,  diftind,  pe- 
culiar earth,  denominated  JujfrM^^jrtb  (SidniUf  Captiria)^ 
upon  the  ground  of  its  analjriis  made  and  publifhed  by 
Jos^  fFedffvSod*;  of  iprt^cb  tttefcdlowiAg  ire  th^  prihci-. 
pa^  p^rtifj^lirs.    The  inrincjp^l  chmAmlof  that  eaftb  it 
faid  tp^e,.  that  it  refifts,  all«ai;id  md  Alkaline  menftroa^ 
ftrongipivriatj^acidoi^y^excepttd)  which  jfant^  hy  momm 
of  replied,  digirftioo,  t^s  .^p.  this  earth  frmathat  sre^^ 
naceous  foffil.     It  is  alfo  (aid  to  be  again  precipitated  iMm 
its  muriatic  folution,  merely  by  dilution  with  water ;  and 
ta  be,  after  this,  abfoluteiy-  infoluble  In  any  other  folvent 
tmt  the  murktic  aeid,  with  the  alEftance  of  hbt. 

My  dcfire  O^acquh-ifrig  iilfbrmation  bn  thisTubjeft  by  my 
owii  ^e!)qsferience  has  ccfhtinued  till  nbw  "uKaccoippUfhed. 
It  is  only  of  late  that  I  *was  fortunate  ehoiigh  to'  receive  a 
quantity  of  auftral-fand ;  little,  indeed,  yet  fufficient  for  an 
examination  fparingly  managed.     The  fpccimen?  obtained 


•  fblhfophical  TranJkaUns^  vol.  Ixxx.  1790. 
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were  of  two  forts.  One  of  them  was  mixed  with  a  greater 
proportion  of  thofe  black,  {hining  lamella,  that  are  taken 
for  graphite,  but,  to  my  conjeSure,  are  rather  flakes,  or 
fcales,  of  ferruginous  mica.  The  other  fort  was  purer,  and 
had  lefs  of  the  fubftance  juft  mentioned.  For  this  reafoni 
employed  only  this  in  the  prefent  inquiry. 

a)  I  triturated  thirty  grains  of*  it  to  a  moft  impalpable 
powder.  The  original  grey-whitilh  colour  of  that  foffil 
changed  thereby  to  a  blueifh,  owing  to  a  more  minute  divifion 
of  the  particles  of  ferruginous  mica.  Strong  munatic  acid 
was  then  afftrfed  upon  the  ponder,  and  digefted  with  it  for 
a  ccMiilderable  time,  iil  a  heat  of  ebullition.  After  cooling, 
th^  acid  was  decanted  from  the  fediment,  and  t,h!s  laft  di- 
gefted with  a  frclh  quantity  of  the  fame  acid.  This  opera- 
tion  was  reiterated  a  third  itltne. 

-  b)  W-hen  tke  acid  had  6eeh  filtered  clear,  through  ft 
double-folded  printing-paper,  I  dihited'  it  gradually  with  a 
large,  quantity  of  water ;  but'not  the  Icail  turbidnefs  nor 
precipitation  eniued.  I  expofedtlie  mi^^ture  to  a  warm 
temperature ;  yet  ftill  it'  r^Hfiained-  dear  and  limpid^  like 
water. 

c)  The  muriatic  liquor  was  t^ien  faturated.iwith  carbofiat 
of  pot-a{h.  This  threw  down  a  few  light  panicles,  wbi€l^ 
colle(Slcd  on  the  filter,  waihed,  and  dried,  weighed  Jj 
grains.  Th^y^alfo  difToIved  in  dilute  iulpi^uric  afnd,  but- 
left  behind  a  flieht  portion  of  rilai;;i^  and  formed  with  .that 
jicid  cryftal^ofalup).  ,      . 

d)  Tlie  refidue  left  on  the  extraftion  with  muriatic  acfd 
was  ignited  with  three  parts  of  carbonated  pot-afh,  then 
again  treated  with  muriatic  acid^  and  its  infoluble  flimj 
portion  fcparated  by  filtration.  This  laft  confifted  of  filex^ 
weighing  19I  grains^  when  edulcorated  and  ignited. 
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f)  ITie  muriatic  folution  was  then  trted  with  pruffiated 
por-a(h.  The  blue  precipitate  hereby  produced  indicated 
about  I  grain  of  iron« 

f)  fif  combining  afterwards  the  (blution  with  carbonated 
pot-afli^  aluminous  earth  was  precipitated ;  which,  after  ig- 
nition, weighed  %\  grains,  and,  upon  folution  in  fujphuric 
acid,  entirety  cryftMlized  into  fulphat  of  alamine. 

Silex^  alumine^  and  a  little  iron^  therefore,  were  all  the 
principles  I  was  able  to  difcover  in  the  auftral-fand  here  ex- 
amined ;  and  no  trace  of  any  other  conftituent  ingredient 
appeared.  . 

Although  in  this  inquiry  I  have  been  obliged  to  confine 
myfelf  to  the  fmall  quantity  of  30  grains,  without  being 
able  to  repeat  it  for  want  of  a  greater  ftock  of  this  mineral, 
yet  its  rtfult  is  fufficient  to  excite  a  very  reafonable  doubt 
of  the  nal  exifitnct  of  fuch  a  new  earth  as  is  pretended  to 
be  met  with  in  auftraUfand.  Time  will  Ihew  whether  this 
doubt  may  be  removed,  or  confirmed,  by  repeated  and  more 
accurate  analyfes.  If  the  laft  (hould  be  the  cafe,  the  illufion 
which  led  to  that  erroneous  fuppofition  may,  perhaps,  be 
explained  in  the  following  manner: — 

Mr.  Wedgwood  does  not  tell  whether  he  had  filtered,  to 
perfect  clearnefs,  the  muriatic  acid  employed  for  theeX'- 
traSion  of  the  foffil,  and  previoujly  to  its  being  mixed  with 
water.  The  contrary  feems  rather  to  have  taken  place ; 
for  he  (ays  that  the  fluid  turned  white  when  he  added  water 
to  the  acid,  for  the  purpofe  of  diluting  the  acid,  and  edul- 
corating its  remaining  part.  It  is  therefore  probable  that 
the  earth,  let  fall  by  the  acid  on  the  admixture  of  water,  was 
nothing  elfe  but  alumine  ftill  chemically  combined  with 
filex,  which,  during  the  long  and  hot  digeftion,  had  been 
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t|Lken  up  by  th^  muriatic  acid,  and  was  nowdepofitod  in  the 
wattr. 

Finally,  that  the  foffil  here  examined  was  genrnm  dufiraL 

/andy  is  warranted  by  the  hattd  from  which  I  received  it. 

It  was  Mr,  HQidinger^  from  Vtenna^  who  kindly  pive  it 

me  on  his  return  from  London,  where  he  obtained  it  from 

the  Right  Hon.  Sir  Jofiph  Banks^  Bart.** 


*  Since  that  time  CbarUs  Hatcheti^  Efq,  F.  R.  S.  of  London^ 
has  likewife  analyfed  the  ^erra  auftralis,  and  found  it  to  contain 
90  netv  earthy  but  to  be  a  compound  of  filex,  alumiue^  oxyd  of 
iro/if  find  plumbago.  His  paper  is  printed  in  the  Fbiiiiftfbkai 
Tranfa£fians  for  the  ye^  i79S.^.Traiifl. 
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•  •        XXXV. 
CHEMICAL  EXAMINATION 

or    THE 

GRANULAR  SULPHATED  BARYTES, 

■  From  Peggau.  ' 

X  HE  granular  barofelenite,  or  fulphat  ofharytes^  is  one  of 
the  rarer  fpecies  of  this  genus  of  ponderous  earth.  That  of 
PeggaUy  in  Stirioy  which  is  the  fubje^  of  this  eflayy  occurs 
of  a  beautiful  milk-white  colour^  is  maffive,  reiplendent, 
finely-gtained,  femi-indurated,  and  brittle.  It  bears  a  very 
Arong  refemblance  to  the  white,  fine-grained  Carara-mar- 
ble ;  to  fuck  a  degree,  that,  by  its  mere  appearance,  it  might 
eafily  be  miftaken  for  it,  were  it  not  for  its  greater  fpecific 
gravity,  which  is  4,380,  and  by  which  it  is  readily  diflin- 
guiihed. 

A. 

a)  It  Idfes  nothing  of  its  weight  by  ignition. 

, ,  k)  .When  pulverized^  and  bolkd  with  a  large  quantity  of 

i^at^,  it  mpart^  toUiislaft  nothing  obfervable  by  the  fight^ 

tafle,,  or  fmeU^ .  Of  all  the  r«%asefits,  only  the  fohition  of 

filver  in  nitric  acid  rendered  the  water  boiled  with  it  in  a 

ilighjt  degree  i^eicent. 

*    *  -^ 

c)  In  like  manner,  nothing  of  it  was  difl^Ived  by  di- 

geilion  with  muriatic  acid.     The  only  exception  from  this 

is  an  unimportant  trace  of  iron,  which  was  deteSed  by 

Pruffian  alkali.  ' 

'        B: 

a)  Two  hundred  grains   of  this  foffil,   mixed  with  500 
grains  of  carbonated  pot-alb,    were  fubjefied,    for  two 

B  b  4  hours. 
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hours,  to  a  moderately  ftrong  red-heat.  The  mafS)  which 
only  conglutinated,  was  then  pulverized,  boiled  with  wa« 
ter,  and  the  remaining  earth  coUeded  upon  tho  filter. 

i)  The  alkaline  fluid  contained  fome  filiceous  earth,  be* 
fides  the  fulphuric  acid  9/  the  barjUs.  To  feparate  that 
earth,  the  fluid  was  fully  neutralized  by  muriatic  acid,  and 
evaporated  to  drynefs.  The  Jil^x  remaining,  after  the  re- 
folution  of  the  faline  mafs  in  water,  weighed  18  grains 
upon  ignition. 

<)  The  barytic  earth'freed  from  the  fulphuric  acid  (b)  was 
covered  with  water,  and  combined  with  muriatic  acid. 
After  fome  digeftion,  the  whole  was  found  diflblved,  except 
a  remainder  oiftliceous  earthy  of  two  grains  weight,  when 
ignited.  When  this  laft  had  been  feparated,  I  caufed  tho 
filtered  folution  to  cryftallize,  by  the  ufual  management ; 
and  it  afforded,  to  the  end,  only  muriat  of  barytes,  partly  in 
rhomboidal,  partly  in -oblong  fix-fided  tables. 

d)  All  thefe  cryftals  I  difTolved  again  in  water,  and 
dropped  fulphuric  acid  into  the  folution  only  as  long,  as  it 
produced  any  precipitate.  The  regcnenttifulphat  $fbaryteSy 
when  oolleAed,  wa^ied,  and  dried,  weighed  1S5  grains  s 
but,  when  heated  to  rednefs,  no  more  than  180  grains. 

The  mixture  of  this  fpiSl,  in  one  hundred  partf^  there^ 
fore,  confifts  of : 

Pure  fulphat  pf  barytes  d}      .     •     .     90 

'"''' *);}  .  .  to 


0 


100 
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Or^  becaufe  in  the  Ignited  ponderous  fpar,  or  fulphat  of 
barytes,  the  earth  is  to  the  acid  very  nearly  in  the  pro* 
portion  of  2  to  i,  the  above  foffii  confifts  of: 

Barytis 60 

SulpburU  Mcid  (free  from  water)     30 
Sitex ^  .     •     •   10 


xoo 


XXXVI. 


Digitized  by 


Googk 


XXXVI. 

CHEMICAL  EXAMINATION 

or  tk< 

TESTACZOUS  SULPHAT  OF  BARVTESy 

From  Freiberg*, 

It  was,  undoubtedly,  the  powerful  attraftion  which  the 
barjrtic  earth  has  for  fulphuric  acid,  exceeding  even  that  of 
the  pure  fixed  alkalis,  that  induced  the  deferving  ScbeeUy 
who  firft  difcovered  it  as  a  diftind  earth,  to  think  that  an 
alkaline  (alt  is  incapable  of  refolving  the  natural  mixture  of 
barofelenite  into  its  feparate  principles.  On  this  account, 
when  attempting  to  expel  its  Xulp^jyiriQ  apid,  he  reforted  to 
the  imperfect  and  tedious  procefs  of  repeatedly  working  the 
ftone  to  a  pafle,  with  honey  or  oil,  of  calcining  that  mafs 
by  means  of  the  muriatic  or  nitric  acids,  and,  at  laft,  of  ex- 
tracting fuch  a  part  of  it  as  had  been  difengaged  from  the 
fulphuric. 

Yet  there  are  feveral  inftances  where  the  unaffiiled  force 
of  attra<!lion  of  pure  alkali  has  been  too  weak  to  feparate 


•  Chcmifch.  Annal.  1796.  I.  B.  S.  387.  It  is,  properly,  a 
▼aricty  of  common  ff^nderous  ffar,  Kirwan  calls  it  BaffeUnite. 
The  author^  with  the  reft  of  the  Germans^  and  fomc  French^  calls  it 
f/cbaligj  teftaceouSi  from  its  fom^  pretty  equally  fpreading  in 
length  and  breadth,  but,  Comparatively,  of  inconlidcrable  thlcknefs^ 
EmmerlinghsLS  given  a  mafterly  detailed  defcription  of  its  figure  and 
varieties.  See  his  Lebrbucb  der  Minerahgie^  Gieflcn  1793.  Vol.  I. 
P*'^  557  •  fcq..^TraDfl. 
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die  coiiiponetit  principlas  of  mixed  bodies  j  -wlule,  dh  the 
contrary,  lv4i«n  they  4uiV€  beea  employed  in  the  carbon 
hated,  or  otherwife  neutralized  ftate^  the  d^irM  obj^  ha» 
been  attained  by  this  new  i^creafe  of  attradive  force. 

•    '    ;;,",;•     ■  .  ■  /  • 

This  htht  very  <a<^  with  pondemus  fpar^  and  is  founded 
on  the  method  Itanrt  of  WUgUb  :  which  id,  tokdecompofe  it 
in  a  (borter^  cleanlier,  and  more  cooq^lete  imuiner,  by  ig« 
Aidng  it  witk  cai^nat  of  pot^^fli.  This  ai^hod,  as  to  cto 
moft  eflential  psrt,  has  fince  been  utiiveriaUy  approved  and 
adopted. 

It  ftems)  however,  to  be  the  eommon  opinion,  that  this 
decofiipofition  obtains,  in  the  dry  way  only ^  and  that  the 
feparatjon  of  fulphuric  acid  from  barytes  abfolutely  wants 
the  fupport  of  red-heat ;  as,  to  my  knowledge,  no  one  has 
yrt  attempted  the  iiyinfV  iM9,  to  effect  it. 


tf )  A  thoufand  grains  of  common^  whiti^  tbick^  tejiaceous 
harofeknrte*^  in  the  puref^  feleAed  pieces  from  th^  mine 
Kunprinz  Frederick  Jugufty  near  Freiberg  (in  Saxony )^ 
were  triturated  with  waTter  to  the  fineft  powder,  and  then 
boiled  for  one  hour,  in  a  flTvcr  pan,  with  twice  their  weight 
of  carbonated  pot- alb,  and  five  of  water,  ftirring  them  oc- 
cafionally,  and  fupplying  the  lofs  of  water'as  if  dvoporated ; 
which  beirtg  done,  more  water  was  added,  and  the  whole 
filtered.  The  refidue  weighed  910  grains,  tftec  wafhing 
gnd  exiiccation.  Muriatic  acid  was  aflFufed  upon  it  fuc-. 
cefflvely,  until  all  eff^ervefcence  ceafed.    After  gentle  di- 


•  Thick-tcftaccofft  fDickscbaligJ,  when  from  i  to  |  aii  inch 
<hick.^Trafilf   ' 

geftion. 
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geftion,  the  muriatic  acid  was  filtered  off  ^om  the  ftill  im^ 
decompofed  barytic  fulphat,  which»  upoa  waijuog  and  dry* 
iflg,  weighed  426  graios, 

i)  With  this  remainder  of  fulphated  barytes,  the  fame 
procefa  of  opdioo  with  douUe  its  qnaAtity  of  calboaated 
pot^^dh,  and  five  times  ^  that  of  water,  waa  repesited — The 
edulcorated  powder  amounted  to  387  grains  i  of  which,  after, 
extra&ion  of  the  foluble  pwt  of  earth  by  muriatic  acid, 
there  remained  i^B  grains  ftiU  undecompouoded. 

e)  Thefe  I98  grains,  treated  in  the  fame  manner  with 
alkali  and  water,  gave  then  183  grains.  Of  thefe,  the  mu- 
riatic acid  left  again  128  grains  of  undecompofed  fulphatof 
barytes. 

1^  When  thefe  had  been  boiled  with  pojt-afli  and  water, 
in  the  manner  mentioned  before,  there  remained  122  grains  ^ 
Wjhich  muriatic  acid  diflblved,  excepting  a  remainder  of  96 
grains. 

#)  After  a  new  fubfequent  decodion  with  twice  the 
quantity  of  alkali  and  water,  there  remained  90  grains ;  of 
which,  uppn  extra^ion  performed  with  muriatic  acid,  there 
appear^  a  refidue  of  72  grains  ^  which, 

/)  Upon  repeating  the  boiling  with  cari>onic  pot-afli, 
l^ft  ^  grains  of  powder,  and,  after  extraction  by  muriatic 
acid,  bi  graias. 

^)  As  I  thus  obferved  that  the  fuccefs  of  t)ie  decompofi* 
tion  of  ponderous  fpar  decreafes  in  the  proportion  of  its  di- 
mintflied  quantity,  1  had  rccourfc  to  the  ^  way  for  the 
final  analyiis  of  that  refidue.  For  this  purpofe  I  mixe^  it 
with  three  times  its  weight  of  mild  klxali,  or  carbon^ 

pot- 
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pot-afli,  calcining  the  mixture  in  a  filver-veflel  during  the 
fpace  of  half  ait  hour.  After  foftcning  the  mafs,  there  re- 
mained 50  grains' of  edulcorated  refidue ;  which  now  totally 
diflblved  in  muriatic  acid,  only  five  grains  of  unattacked 
^hx  esccepted. 

The  alkaline  llxirium,  obtained  from  that  ignited  mafi, 
and  fomewhat  reduced  by  evaporating,  then  afibrded  three 
grains  of  Jiliceous  garth. 

b)  I'then  evaporated,  together,  all  the  muriatic  (blutions 
mentioned  before,  to  the  point  of  crjribllization ;  and  they 
yielded,  at  the  firft  two  ihootings,  the  muriated  barytes  in  a 
pcrfcaiy  pure  ftate. 

r  • 

1)  The  remaining  folution  feemed  to  exhibit  figns  of  the 
prefence  of  fome  iron.  It  was  therefore  feturated  with 
caofttc  ammomiac,  atld  filtered.  There  colleSed  on  the 
paper  a  brownifh  earth,  which,  when  highly  dried,  weighed 
fi  grain.  Yet,  notwithftanding  tliis  fmall  quantity,  it 
wat  not  m6re  bxyd  of  iron ;  for,  when  diflblved  in  muria-> 
tic  acM,  and  treated  by  Pruifian  alkalr,  the  fluid  remaiiiing, 
after  the  feparation  of  the  blue  precipitate,  yielded  ha!lf  i 
grain  of  alutmne^  by-  combination  ^ with  ammoniac.  Thfe 
portion  of  iron,  therefore,  amounted  only  to  one  grain. 

k)  The  remainder  of  the  folution  of  muriated  barytea, 
being  thus  freed  from  thofe  foreign-ingredients,  was  decom* 
pofed  by  means  of  mild  ammoniac^  I  then  re-dii&lved  the 
precipitated  earth  in  muriatic  acid,  and  put  it  in  «  gentle 
temperature  for  farther  cryftallieation.-  Pure  mmtix  of  ba- 
rytes cryftalKzed,  as  long  as  the  folution  contained  one 
drachm  of  it)  upon  which  I  committed  it  to  fponuneous 
exhalation  in  the  open  air.  It  cryftallized  entirely,  with- 
out leaving  any  drop  of  liquor,   to  regular  cryftals;    of 

which 
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which  the  firft  {hooting  ftUl  cpniifted  offotpe  tables  of  mu- 
riated  barytes,  but  the  fubfequent  ones.  aiFofded  needle-r 
ibaped  cryftals  of  muriated.ftrontian-eaitb,, 

/)  Upon  this,  I  carefully' collefted  the  cryft$Uizcd,n)Ufiat 
of  ftrontian,  diflblved  it  again  in  water,  and  re-produced  it 
agaip  in  its  former  fta^te  of  fulphated^j^o^tjan'^artby  by 
droppipg  fiilphuric  acid  into  the  fblution. .  The  iulph^ 
wafhed  and  dried,  weighed  8j  grains,  .  *        , 

m)  The  whole  of  the  cryftallized  muriat  of:  bfirytcs, 
lyhicb  was  collected,  amounted  to  i8  drachms. .  ; .    . 

n)  Another  portion  of  a  thou/and  grains  of  fulphated  h^ 
rytes,  ground  to  a  moderately  fine  powder,  and  fobjeded  to 
inteofe  red-heat  for  half ,  an  hour,  in  a  porceUin^rpcible, 
loft  no  more  than  feven  grains  of  their  wpigjjt ;  which  loft 
n^ay  probably  have  confifted  only  of  the  aqj/ifpuf^farticU^ 
driven ^out  in  the procefe.  ,  .     t., 

.It  refults  from  thefc  experiments,  th^t  jhe  wbit^  t^q* 
UQm  fulp^at  of  barytes^  in  pieces  fdc^ed  pf  the  9tmo(^ 
purity,  ;and  from  the  mine  mentioned  above,  reckoning 
with  a  tboufand  parts,  ,4s  compofed  of: 

Sulpbated  barytes 975 

^  ^ S^ropip^^rtb       *  .  ..    .   ,  -  8,5 

.  StUx    •     .^'.    ,,     •     .     ,    •     •     •  .      8^  • 

O^ydof  imn        ,    :•     •     .     .     ,.  .  i       i 

jtlumm    .     ._  ^ •  .1.    .    o,S 

Wat^      ••...,....         7 

J  ' 

xooo 
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The  refult^4hisaa»Iyfis,  therefore^  dtmqi^rates,  that 
the  humid  way  is*  Hkewife  applicable  in  the  decompofition  of 
ponderous  fpar,  by  means  of  alternate  boiling  with  a  con* 
centrat&d  aqueous  folution  of  carbonated  pot-afh,  and  fubfe- 
quent  folutian  in  any  fuitable  add« 

This  management  affords;  especially  in  operations  per- 
foniied  witH  grojt  fMantities,  a  dmifc^e  advantage.  T^ 
firji  iSy  the  i^ving  0^  crucibles,  which  would  be  otI\(:fwife 
deftroye^i  ih^^ fif^ond  is  this,  that,th«  remaining  ^M^ 
whiph  .ought  jto  be  recovered  after,  the  feparatjon  of  the 
qewly-forme4  nc^tl]d  fulphat^  is  not  liable  fo  l^  C9At2pii7 
nated  in  this  Dwthod. 

When  ponderous  fpar  is  ignited  or  fufed  with  pot^-^fh,  that 
part  of  the  alkali  which  is  not  neutralized,  during  the  pro- 
cef^^.by  thf  fujphufiq  aci(l;of  tb/i  foffil,  will  attack  oqto*jy 
th|5  j^ppus  a^d  argiUaceous  earthy  which  aye  n(ually  cpn-* 
^jne4  in  tj^^n^^ro^  fpar,  but  alfo  ihat  which  wters  into, 
the  fubftance  pf  tl}f;^^^ijiciblc,,  I;  will,  alfo  retain  a  great 
part  of  tly&fe  earths,  in  a  diffolved  ftatp,  in  propgrti^n  as 
tlj^alkalij^  jdwngigni^iop,  give?  out  its  i^bonjc  acIjUj^d, 
biccomes  mpre  or  lef?  cauftic-  On  the  cwtrary,  if^t^prg- 
cei?  of  boiling  bc;.epaplpyed,  no  trjuifitipa  takes  pla^e  in^|^ 
alkali,  from  the  s^dor  carbc^n^ed,  ipto  the  caufticorpure 
ftate;  hence  alfo  no  contamination  of  it  with  fiiex  and  alu- 
ijunfi  willarifc.. 
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XXXVIL 
CHEMICAL  EXAMINATION 

OF    THE 

CROSS-STONE  (Staurolite.) 

X  HE  chemical  analyfis  of  that  foffil,  which  is  found^  iit 
jtndnasbergy  on  the  Har%y  and  has  the  name  of  crofs-Jtonej 
ero[s'<rjftal  {ftaurplithus)^  and  confifts  of  double  cryftals,* 
concreted  in  the  form  of  a  crofs,  has  already  been  inftituted 
by  two  eminent  chemifts,  Heyer  and  IVefirumb.  Both 
have  long  ago  publifhed  their  analyfes.  '  It  might  therefore 
be  deemed  needlefs  to  add  mine,  if  the  following  reafons 
did  not  excufe  it.         ' 

It  is  well  known,  that  both  thefe  cheihifts  hare  found 
harytis^  belides  ftlex  and  alumine^  among  the  conftitucnt 
parts  of  that  foffil.  To  fuppofe  the  jirefence  of  barytes,  la 
this  inftance,  Weftrumh  yf^s  fatisfied  With  the  obfervation, 
that,  by  combination  with  fulphuricacid,  this  earth  forms  a 
precipitate  of  difficult  folutlon  in  water.  Prom  the  ftate 
of  chemical  knowledge  of  the  fimple  earths  at  that  time^  it 
was  indeed  allowable,  to  cbnfider  fuch  a  precipitate,  di«' 
redly  and  without  trial,  as  fulphated  barytes. 

But  fince  we  have  become  acquainted  with  ftrondan- 
earth,  which  likewife  combines  with  fulphuric  acid  to  a 
d^cukly  foluble  precipitate,  that  phenomenon  alone  is  not 
fufficient  to  determine,  whether  a  certaia  earth,  met  with 
ki  any  proceft,  be  the  barytic. 
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fltf^y  on  the-eootrtwy,  wh^h-exanviriirig^the  ftaurolke, 
found  this  conftit6ent|)airt  of  it  to  cryftallize  both  in  thenitri« 
and  jntiriatic  ^ids  1  from  which  he  could,  with  greater  don- 
fideiitCj  fuppofe  it  to  be  of  a  barytic  nature;  Bm,*  as  Ke 
has  given  no  particular  account  of  the  figure-of  its  ^jrftalf, 
efpttizUy  of  thofe  formed  With  the  muriatic  acid^  I  thbugfif 
that  a  freih  examination  of  this  foffil  might  be  a  means  to* 
afccrtain,  whether  the  earth  mentioned  was  really  the  ba- 
rytic, or  whether  the  ftrontian*  '   ,:^':?.     i 

a)  One  hhndhd  grains  of  white  cryftals  6f  ih6  crofs-i 
ftone,  carefully  freed  by^  diftilled  vincfgar  frbm  all  adh^mg 
calcareous  earth,  were  fintljr  pu'lrei-fzedi  and  fubjeftod  tb  tf 
low  red-heat  for  half  an  hour,  with  a  double  quantity  of  s 
carbonated  pot-a(h.  The  li^afe,  which  was  then  eafy  df  tri- 
turation, was  lixiviated  with  water^  and  left  109  grains 
behind;        * '        ^ 


b)  To  this  refiduum-  was  added  the  fmall  portion  of 
earth;"  which  was  ft  ill  obtained  from  the  alkaline  lye,  by 
fatu rating  it  with  an  acid,  and  evaporation.  I  then  gently 
digefted  it  with  muriatic  acid,  with  which  it  efFervefced, 
and  depofited^/ic^OK^  eartby  in  a  fine,  fandy  form,  weighing 
32  grains,  after  previous  feparation  by  the  filter,  and  ig- 
nition. 

c)  The  muriatic- iblutiofli.  fiipcr4atucated  with  cauftic 
ammoniac,,  gave  a  tranfparent,  pafte-like  precipitate,  which, 
upon  edulcoration,  dryings  and  ignition,  weighed  33  grains. 
It  confifted  of  aluroine^  but  ftill  mixed  filex.  For  this 
reafon,  I  combined  it  with  'fulphuric  acid,  and  evaporated 
it  to  a  moderately  dry  faline  mafs,  which,  again  diluted  with 
waur,  depofited  Jiliceous  earthy  amounting  to  17  grains, 
when  heated  to  rednefs.  The  true  quantity  of  aluminous 
#arth,  therefore,  amounted  to  16  grains. 

c  c  d)  The 
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d)  Th^  refQaii^ing  folviti^n  iiras  evapdiatfd  to  a  finaller 
volume,  and  the  eartjb,  which  it^  ftjU  cqmikio^  wa^  preci- 
pitated by  means  of  c^rbpnajted  ppt-aih.  This  earth  weighed 
93  grains,  when  wa(he4  and  dried.  B^t  whon  re-rdiiTolved 
in  muriatic  acid,  it  (hot,  to  the  laft  drop,  into  tabular  cryftsds 
oF  muriated  barytes :  proyqig,  by  this,  to  be  true  barjtk 
parib. 

e)  Since,  in  confequence  of  other  experiqicnts^  thpfe  aj 
grains  of  carbonated  barytes  are  equal  to  18  grains  of  pure 
barytesi  lince,  moreover,  the  flaurolite  loft  15  per  cent  of 
the  whole,  on  ignition,  and,  as  this  lofs  was  probably  m^ 
water,  the  proportion  of  its  conftituent  paru  is  as  follows : 


SiUx 


■■  V.Si----«^- 


Batytes      •     .    ^) 18 

'jlumine     .     .     r) ,     .     16 

WatiT  .    •    .    /) y 
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XXXVIII. 
SOME  FARTHER  RESEARCHES 

CONCERNING 

WITHBRITE  and  STRONTIANITE. 


FIRST  SECTIOK. 

A. 

It  is  needlds  to  prove,,  that  chemical  analyfes  give  more 
accuratt  refults,  the  greater  the  quantity  is  of  the  fub* 
Aance  fubjeded  to  decompofition.  But,  at  the  fame  time, 
it  la  not  lefs  evident,  that  the  cxpence  of  the  procefs  increafes 
intbejEimeproportiom  Thechemtft,  therefore,  who,  be*, 
fides  lime,  trouble^  and  patience,  frequently  facrifices  a 
confidsraUe  fum  to  his.  love  for  the  fcience,  ihould  not  be 
cen&rtd  fisr  parfimony^  if  he  can  but  (eldom  perform  his 
analytical  experiments  with  ounces  and  pounds,  but  muft 
commonly  reftrain  himfelf  to  fmaller  quantities. 

The  folloiwing  refearches  on  ivitheriu  may  afford  an  in* 
ftancft  of  what  juft  now  has  been  faid. 

'  4j)  Twshi  ^kncss  of  witbsrite  from  Angle%arkf  (near 
ChorUjj  in  Lancafhire}  coarfely  powdered,  were  gradu- 
ally difTolved  in  Jifty  ounces  of  a  mixture,  compofed  of  one 
part  ^i  muriatic  acid  and  three  of  water.  Except  a  few 
grains  of  fimd,  no  refidue  was  left.  The  filtered  folution, 
when  fet  to  crjrftallizt,  gradually.  aiForded  14  ounces  5f 
drachms  of  muriated  baryta. 

c  c  a  i)  Tb« 
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b)  The  mother-water,  remaining  from  that  lolution, 
had  acquired  a  grecnifli  colour ;  and,  as  likewlfe  the  cryf- 
tals  which  laft  formed,  feemci  to  tend  a  little  to  the  green,  I 
deficcatcd  them  in  a  high  heat,  walhed  them  with  alkohol, 
and  added  the  wafhings  to  the  remaining  fluid  \  which  I 
then  treated  with  cauftic  ammoniac,  added  to  excefs  of  fa- 
tu ration..  By  this  management,  the  Solution  jwras  rendered 
fky-blue,  and,  at  the  fame  time,  turbid,  by  a  flight  portion 
of  earth  which  then  feparatcrf.  This  laft,  collefted^  and 
dried  in  the  ajr,  weighed  2X  grains ;  had  a  yellowifh-white 
colour,  aiid  was  aluminous  earthy  mixed  with  irsn. 

i)  On  fupcr-faturating  the  filtered  fluid  with  muriatic 
acid,  the  blue  colour '  difappcared.  I  then  treated  it  wit& 
pruiliatx)f  pot-a{h  of  the  utitioft  purity.  This  produced  a 
brown-jred,  tender  precipitate,  which  I  carefully  gathered, 
waihedy  and  dcflccated.  Bup  thk^,  befides  that  it  was  of  b 
fmall  a  quantity,  had  fo  iirmly  aShered  tothe  filtering  pa- 
per^ tliat  it  could  not  be  accurately  fcparatcd  from  it.  It 
was,  therefore,  together  with  the  papbr,  fubjcScd  to  low- 
red  beat,  andthe^fl^es  were  extraclpd  by  liquid  .carbonat  of 
ammoniac,  until  the  portions,  ofrthie,  /ttcccfltroly^  dmplaycd, 
ccafcd  to  be  tinged  h\^c. ,  WhcnJjpon  this,  thclvohttilc- 
alkalinc  tin£turc  had  been  evaporated,  there  remained  in  the 
cvaporitiog  pan .  a  bright-green,  carbetwted  oxyi  of  appcr^ 
weighing  half  a  grains  which  diflblved jin;^ a.fcw  drops  tif 
dilute  fulphuric  acid,  and  immediately  precipitated,  in  the 
rt'guiinc  flate,  onaipplilhed  piej:c  .of  iron,  upon  which  it 
was  dropped.  '  ^    ' 

'  ^) ,  The  mother-water  of  the '  folution  of  the  wkheritc 
{b)y  prevjpMfly  piKJfied  with  cauftic^  aflwnoni^c  and  Prufiian 
alkali,  was  next  tpnlhin^d  with  miid  a.lkali  prepared  from 
tartar;  and  the  precipitate,  that  appear^ -of  a  dazzling 
white,  being  diiTolved  in  oiuriatic  acid,  was  left  to  fponta- 

neous 
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ncous  exhalation.  Thiis  the  folution  conftantly  afforded 
muriat  of  ftrontian-earth,  in  fmall  hexahedral  cryftab; 
which,  re-dilTolved  in  water,  and  precipitated  by  carbonat 
of  ammoniac,  yielded  98  grains  of  carbonated  ftronttan^ 
earth* 

Thefc  12  ounces  of  witherite^  whicn  arc  equal  to  5760 
grains,  confifted,  therefore,  of: 

Carbonated  barytes 5^59  grs. 

■  Strontian-earth   ,     .     .     .  98 

Carbonated  oxyd  of  copper     .     .     •     •  0,50 
Mumine^  contaminated  with  iron^ 

and  dried  in  the  air 2,50 


5760  grs. 


The  foregoing  analytical  procefs  ferves  to  confirm  the 
exiftence  of  la  flight  trace  of  copper  in  the  Engtifh  withe- 
rite, which  has  been  alreaidy  obferved  by  Tf^eftrumb*j  2S 
well  as  the  prefence  of  (farontian-earth,  both  inthe  En^lifli 
and  Siberian  witherite,  noticed  by  Lowitzf. 

B. 

Hitherto,  the  only  places  where  carbonated  barytes  is 
found  native,  are  Jnglexarky  in  England,  and  the  Schhm^ 
genbergj  in  Siberia;  for,  the  report  of  its  occurrence  in 
the  metalliferous 'mountains  of  Saxony  has^not  yet  been 
confirmed.  However^  this  foffil  has  of  late  klfo  been  dif* 
covered  in  a  third  pla(^,  which  Is  the  pit  SteinbaucTy  near 


♦  Cbemifche  Abhandlungen^  *von  Weftrumhy  Hanover,  1793,  vol.  I. 
page  266. 
^  Chemifcbe  AnnaUn^  i795*  I*  Band*  Seite  xio. 

c  c  3  Nembergy 
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Neubergy  in  Upper-Stiria.  It  Is  found  there  in  a  ftratum  of 
fpatofe  iron-ftone,  partly  maffive,  or  in  confiderable  lumps, 
and  in  part  coarfely  difleminat^d  Iq  brown  iron-ocbr^. 

One  hundred  grains  of  this  Stirian  witherite  difTolvaci 
(Completely,  and  with  efFervefcence,  in  dilute  muriatic  acid. 
The  whole  of  that  folution  Ihot  into  muriat  of  barytes,  in 
tabular  cryflals ;  the  aqueous  folution  of  which  was  pyrecl-i 
pitated  in  the  ftate  of  fulphated  Larytes,  by  means  of  ful- 
phuric  acid* 

SECOND  SECTION. 


The  attemps  made  to  free  witherite  from  its  portion  of 
carbonic  acid^  fimply  by  ignition,  and  to  bring  it  thus  to 
the  perfedly  cauftic  ftate,  have  hitherto  mifcarried,  owing 
to  its  vitrifying  with  the  mafs  of  the  clay-cnicibles ;  and,^ 
on  the  other  hand,  its  confuming,  and,  as  it  were,  dit 
folving,  ^hofe  made  of  charcoal.  On  this  ^count,  I  re-*, 
folved  to  repeat  the  experiment  with  a  veflel  Hiada  of 
platina. 

A  piece  of  witherite,  weighing  200  grains,  was  put  in 
a  platina  crucible,  previoufly  weighed,  and  this  laft,  when 
introduced  into  a  faggar  {caffette)  made  o^  clay,  was  con- 
veyed into  the  middle  chamber,  or  fire-place,  of  the  por* 
celain-fiirnace ;  where  the  intenfity  of  beat  is  at  136  de- 
grees of  IVedgwood^s  pyrometer.  When  the  veflel  liad  re-r 
turned  from  the  fire,  I  found  th^  weight  of  its  contents 
diminithcd  23!  grains.  The  calcined  withepite  appeared  as 
a  diity-b-'ownifli,  coarlij  powder ;  which  fo  firmly  adhered 
tp  the  bo  I  com  of  the  crucible,  that  it  could  net  be  detached 
without  injuring  the  latter.  I,  therefore,  tried  whether  I 
could  foftcn  the  calcined  witherite  with  water.  But,  al- 
though 
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though  the  water  afFufed  upon  it  became  intenfely  belted, 
the  reparation  of  the  ftont  proved  fo  difficult,  as  to  oblige 
me  to  affift  it  hy  a  boiling  heat.  The  calcined  witherite 
left  at  the  bdttom  of  the  platina  crucible  fome  floiculotis 
impriefSons ;  ihd,  in  general,  its  internal  poliih  fufi«red 
.  much,  though  the  external  remained^  unimpaired. 

The  hrfs  of  weight,  amounting  to  1 1|  per  ant^  indicated 
that  the  witherite  had  trot  loft  much  above  one  half  ai  its 
carbonic  acid.  It  was  owing  to  this,  that  it  would  not  en« 
tirely  diflblve  in  boiling  Water,  a^d  thit  the  refidue  ftiil 
confidcrably  effervefced  with  acids. 

In  the  filtered  aqueous  and  clear  folution  of  the  calcined 
witherite,  which  had  been  direftif  prefetved  in  a  well- 
ftopped  bottle,  I  obferved,  after  fome  days,  that  the  bary- 
tic  earth  had  cryftalUzed  in  feveral  fmall  groups,  betwe^ 
which  various  infulated  cryftals  formec|  diftind  octahedrons. 
In  order  to  Obtain  a  greater  quantity  of  them,  I  I'educed, 
by  boiHng^,  all  the  water  impregnated  with  the.  ignited  ba- 
rytes  to  one  fourth  ^art  j  feparated  by  filtration  the  pelli- 
ck  of  carbonated  barytfes,  which  formed  on  the  furface  of 
the  fluid  during  the  pi-occfs ;  and  transferred  the  liquor, 
while  yet  hot,  into  a  glafi  provided  with  a  ftopper.  Before 
the  water  had  thoroughly  cooled,  fiitiilar  cryftals  were 
formed,  which  I  found  confidcrably  incrcafed  on  the  follow- 
ing day.  Thus  I  faw  with  pleafure  confirmed  by  my  own 
experiments  the  fad,  that  calcined  barytes  is  cryftallizable 
in  water ;  which  property  f^tmqutlin  and  PtlUtitr  have  of 
late,  each  in  a  different  way,  difcovercdat  Paris. 

B. 

Since,  therefore,  according  to  this  laft' ekpdriment,  the 
barjiic  earth  agrees  in  this  point  ^iih  tht;  flrontiah,  it  fW- 

c  c  4  lows. 
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lows,  that  this  property  of  any  calcined  earth  to  cryftaIiiz,o 
.in  mere  water  can  no  Ipnger  be  confidered  as  an  excluiive 
.  charat^er  of  ftrontian-earth.  But  from  this  we  can  by  n^ 
means  conclude,  that  both  thefe  earths  are  identically  the 
iame.  Their  eiTcntial  difference,  beftdes  the  other  difcri* 
minacing  properties  already  known,  principally  depends  om 
the  fpccifically  different  degrees  of  affinity,  or  chemical  at- 
tra(3:ion,  (hewn  by  e^ch  of  them  for  the  various  acids*  Of 
this,  the  following  experiment  furnifhes  a  proof. 

I  mixed  an  aqueous  foluticyi  of  ackularly  cryftalUzed 
muriated  ftrontian^arth  with  a  folution  of  acetated  baryta  \ 
evaporated  the  mixture  to  drynefs;  expofcd  the 'obtained  fa- 
line  mafs  to  a  ftrong  red-heat  in  a  crucible ;  re^diffolved  that 
ignited  rqfidue  in  water;  proqioted  the  cryftallization of  the 
.filtered  folution  by  the  ufual  means,  and  obtained  only  mir- 
riated  barytcsy  cryftallized  in  quadrangular  tables. 

The  muriatic  acid,  therefore,  quitted  the  ftrontian-earth, 
and  combined  with  barytes,  with  which  it  had  a  ftronger  a& 
linity.*— By  this  new  demonftration  of  the  effential  diffe- 
rence of  thefe  two  earths,  deduced  from  the  different  degrees 
of  thqir  attractions  for  acids,  it  may  be  hoped,  that  chemifts 
will  no  longer  entertain  any  doubts  concerning  the  exi^ 
ence  of  the  ftrqntian  as  a  diftin<£i  earth. 


Be^Gire  I  conclude,  I  {hall  yet  notice,  in  a  few  woiyJs,  the 
relations  of  harytes  topruffiatof  pqt-aih.  The  precipitation^ 
cffefted  by  this  laft,  of  barytic  earth  from  thofe  acids  with 
which  it  forms  foluble  middle  falts,  has  feveral  times  occa- 
fioned  erroneous  conclufions.  It  was  ^pon  this,  that  Berg" 
mqnn  and  others  have  founded  their  bypothefis,  afcribj^g  a 
metallic  njitufo  to* that  earth,  .alxi^ady  refuted  by  mo;^  accu- 
rate 
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Igte  examinations.  With  no  better  reaibn,.  has  even  latelj 
pnc  of  the  principal  French  cheoxifts*  reckoned  the  precipi- 
tation of  barytes  by  PruiSan  alkali  among  the  charaders 
which  diftinguKh  it  from  ftrbntian  earth  .—However,  this 
precipitation  does  not  take  place,  except  when  the  pruffiated 
pot-afli  employed  is  not  entirely  free  from  the  neutral  fiil<- 
phat,  which  ufually  contaminates  it;  for,  if  the  prufliat  is  per- 
fedly  pure,  it  is  as  little  capable  of  precipitating  barytes  as 
any  other  of  the  fimple  earths.  On  this  account,  whenever  I 
prepare  Pruffian  alkali,  to  be  ufed  in  accurate  chemical  ex« 
periments,  I  always  repeat  theprocefles  of  its  purification^ 
until 'the  folutiqn  of  nitrated  barytes  is  no  longer,  evea^in 
the  leaft  degree,  rendered  turbid  by  it. 

•  Journal  dcs  Mines,  H-  xxi.  Prairial,  p.  45.  fcq. 
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XXXIX, 

CHEMICAL  EXAMII4 ATION 

or   THE 

StriPffJTtlD  STRt)NftAntf& 

frm  Ptnjjhania'^. 


After  the  ftrontian.«irth  had  been  cftabKflicd  as  a  pct- 
culiar,  chemically-fimple  earth,  it  was  to  be  expeded,  tha^ 
It  might  likewift  occur  Cbiilb1n€d  with  fulphuric  aciij  in- 
ftcad  of  the  <arb9mci  at  jb  the /rmfiiomie  from  Scotland. 
This  conje£lurc  was  already  in  part  verified ;  as  it  has  been 
found,  that  moft  of  the  ponderous  fpars  contain  fulphatcd 
ftrontian-earth  in  their  mixture^  though  in  only  a  fmall  pro- 
portion, not  amounting  in  the  barofclcnites,  hitherto  exa- 
mined with  this  view,  to  more  than  from  one  to  Vffopercei^* 

But  the  prefcnt  analyfis  will  fully  prove  the  exiftcncc  of 
a  perfeft  natural  fulpbat  of  fironUan-^arthy  without  any 
portion  of  barytic  ingredient. 

The  foffil,  in  which  I  difcovered  this  combination^  has 
been  known  but  a  few  years.  It  was  at  firft  caljed,  lluty 
fibrous  gypfuniy  from  Franhtown^  in  Penfylvania,  The  fol- 
lowing are  its  diftinAive  characters. 


•  Sulphat  of  ftrontian-carth  (firontites)  has  alfo  been  difcovered 
lately  in  the  beach  at  Aufi^faffagt^  near  htifid^  i"  Glouccftcrrtiii::c, 
in  fcvcral  veins.  This  fofTil  has  been  analyfed  by  William  Clayjicld, 
SccContribuiiorts  to  Pbyjtcal  and  Medical  KmeivUdge^  &c.  collctied 
by  t>r.  Mcddoes, ^Tnti^ 

Its 
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.  Its  colour  is  a  pale  &y-blue.  It  occurs  in  flat  layers,  q$ 
Urau,  f^om  |)  f ,  to  \  of  an  inch  fthick,  included  between 
two  even  fides  i  which  laft  partly  appear  to  be  real  feams, 
or  joints  {/a/jlhandtr)^  and,  partly,  are  mere  feparating 
iirfaces,  formed  by  fmall  clefts  of  the  rock,  filled  with 
clay.  On  the(e  exterior  fides  the  foffil  basa  dull  appeas* 
^nce;  but,  .internally,  it  is  pofleiM  of  the  ordinary  luftnw 
it  is  eafily  cornminuted,  and  confifls  throughout  of  coarie^ 
parallel,  brittle  fibres,  Which  form  needle-fhaped  fragments. 

The  ipccific  gravity  of  this  foffil  I  found  to  be  3^30* 
This  confider^ble  weight  naturally  fuggefted  a  doubt  of 
its  belonging  to  the  fpecies  of  gypfum.  For  this  realbn,  it 
kis  been  confidered  as  a  variety  of  ponderous  fpar,  and 
placed  in  the  mineralogical  fyftem  in  the  charader  of  fibrous 
fulpbat  of  barjtis^  This,  however,  is  not  more  its  proper 
place,  than  that  of  gypfum,  or  fulphat  of  lime. 


a)  Hundred' grains  of  the  foffil,  finely  pulverized,  were 
boiled  in  one  pound  of  diftilled  water;  whereby  it  loft 
three  grains.  The  water  of  the  decoftion  was  ftndered 
turbid  by  mild  allcalis,  by  oxalat  of  pot-a(h,  by  the  ni- 
trated folution  of  filvcr;  but,  moft  of  all,  by  tnuriated 
barytes. 

h)  The  powder,  when  again  dried,  was  treated  with 
muriatic  aci3;  which,  a  trace  of  iron  excepted,  extraAed 
nothing  that  Was  obfervable. 

B. 

a)  I  ignited  twa  hundred  grains  of  fuch  pieces  of  the 
foffil  as  were  pure,   and  free  from  the  grey  argillaceous 

matter^ 
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mattefi  that  croffcs  it  in  thin  fiffures.  It  loft  by  this  aboyt  one 
grain  m  weight ;  and  the  blueilh  colour  paiTed  into  the  light 
ifabella-jeUow.  It  was  next  triturated,  then  mixed  with 
500  grains  of  carbonated  pot-a(h,  and  the  mixture  expofcJ 
in  a  filver  pot  to  a  moderate  red-heat,  during  the  fpacc  o^ 
three  hours.  The  mafe  became  grey,  ftrongly  coalefced, 
and  nearly  entered  into  fiifion.  Upon  this,  I  pulverized  it, 
boikd  it  with  water,  and  colle6led  the  earth  upon  the  filter! 

J)  The  alkaline  lixivium  was  fuper-fatu rated  with  muria- 
tic acid,  evaporated  to  drynefs,  and  the  faline  mafs  feft- 
ened  again  with  water,  and  neutralized  with  alkali.  As  by 
this  treatment  no  feparation  of  earth  was  obfervable,  I  fa^ 
turated  again  the  lixivium  to  excefs  with  muriatic  acid,  and 
combined  it  with  muriated  barytes.  In  this  way  I  obtained 
254  grains  of  hurytic  fulfhat\  which,  upon  ignition,  weighed 
250  grains. 

r)  That  earth,  v^hich  remained  after  the  decoction  of  the 
ialine  mafs  that  had  been  fufcd  with  the  alkali  (tf),  was 
combined  with  dilute  muriatic  acid,  which  readily  attacked, 
and  diffolv^d  it  entirely,  with  efFervefcence.  Cauftic  am- 
moniac, added  to  the  colourlefs  folution,  clarified  by  filter- 
ings threw  down  the  fmall  portion  of  iron  which  it  con- 
tained in  fcarcely  perceptible  brownifli  flocculi.  The  folu- 
tion being  thus  freed  from  iron,  I  precipitated  its  earthy 
portion  by  carbonated  ammoniac,  aiBfted  by  heat. 

d)  The  earth  hereby  obtained  was  very  white^  tender, 
of  a  moderate  gravity,  and  weighed  164  grains  in  its  dry 
ftate.  It  was  again  diflblvcd  in  muriatic  acid,  and  the  fo» 
lution  made  to  cryftallize  by  gentle  evaporation.  It  gradu- 
ally, and  entirely,  (hot  into  long  needled  cryftals  of  fix  une- 
qual furfaces  j  which  middle,  or  earthy  fait,  proved,  upon 
trial,  to  be  mere  muriat  of  ftrcntlan'^arth.     A  little  of  thir» 

fall. 
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&lt,  .brought  into  coiKaft  with  the  wkk  of  a  burning  cao* 
dlC)  gave  to  the  outer  Same  a  highly  beautiful  carmine-red^ 
and  a  iblution  of  it  in  moderately  .ftrong  fpirit  of  wise 
burned  with  the  fame  cokmr,.  when  cotton^  or  printing  p»« 
per,  dipped  into  It^  was^fet  on  firei    i  i       < 

Hence  it  appears^  from  this  analyCs^  that  the  abore  foflU, 
with  .the  exception  J  of  its  trifling  pcH^tion  of  iron,  conftfis 
So\^\y  oi  fulphated  ftrontian-earth. 

c 

,'    I,  •  - 

I  repeated  this  analyfis  in  a  fhorter  way :  hf  boiling 
with  alkaline  lye,  without  previous  ignition. 

a)  One  hundred  grains  of  the  foflil,  ground  to  a  moft 
fubtle  powder,  were  mixed  with  a  triple  quantity  of  carbo- 
nated pot-afh,  covered  with  fix  ounces  Of  water,  made  to 
boll,  and  kept  in*  that  flate  during  half  an  hour. 

b)  The  lixivium,  filtered  off  frpm  the  remaining  earth, 
was  faturated  to  excefs  with  muriatic  acid,  in  which  ftate  it 
continued  clear;  and  was  then  combined  with  fucceffive 
portions  of  muriated  barytes,  till  no  more  precipitate  en- 
fucd.  The  fulphat  of  barytes^  thus  produced,  weighed  1 26 
grains  after  wafliing  and  drying,  and  124  after  ignition, 

c)  The  earthy  part  of  the'  foflil,  which  had  been  difen- 
gaged  from  the  fulphuric  acid  by  boiling  with  alkali,  and 
had  in  its  ftead  taken  up  carbonic  acid,  weighed  82  grains. 
Muriatic  acid  diflblved  it  entirely,  and  with  rapidity,  leav- 
iug  only  a  few  brown  partjcfes  behind.  The  filtered  folu- 
tion  was  firft  treated  with  an  over-prop6rtion  of  cauftic 
ammoniac,  and,  when  no  longer  rendered  turbid  by  it,  was 
precipitated  by  mild,   or  carbonated  pot^afli. It  gave 

again 
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ngpin  its  former  weight  of  carbmuttid  ftr$ntian-^artb  % 
namely,  8a  grains,  when  dried  in  the  air.  Whto  heated 
to  rednefs,  it  formed  a  moderately  congtutinated  mafs,  and 
occupied  only  one  half,  of  its  former  volume  i  ftt  it  did  noc 
lofe  an  entire  grain  in  weight..  After  trituiation,  though 
previoully  ignited,  it  diflblved  rapidly,  ^nd  with  efiervei^ 
cence,  in  muriatic  acid ;  and  gave,  by  this  tomhtnadon, 
wmrimttd  JtronttMn^wrih^  in  long,  thin  coluoms,  of  fix  on-* 
equal  lateral  fur&ces.     ^ 

Hence^  the  refult  of  this  decompofition  in  the  humd  way^ 
iccompliihed  f&  completely,  and  with  fo  much  eafe,  moft 
exactly  correfponded  wifih  that  of  the  preceding. 

Now,  fince  previous  experiments  have  fhewn,  that  t  26 
.  parts  of  barytic  fulphat  contain  42  of  ual  fulphuric  acidj 
or  without  water ;  and  fince  82  parts  of  carbonated  ftronti- 
an-earth  contain  58  of  pure  Jirontian^earth^  the  proportion 
of  the  ingredients  conftituting  the  Penfylvanian,  blue,  fibrous, 
fulphated ftronttanite  is  accordingly: 

Strontian^arth 58 

Real  fulphuric  acid     .     .     .     «     «    42 
Oxyded  iron^  a  flight  trace 

100 

By  thefe  analytical  experiments  it  is  fully  proved,  that  t 
was  not  miftaken,  when  I  fufpe<Sled  this  foffil  to  be  a  fUt* 
phat  of  ftrontian-earth.  In  forming  that  con^edfaire,  I  was 
chiefly  determined  by  its  fpecific  gravity,  Vhich  is  confide- 
rably  iefs  than  that  of  ponderous  fpar )  and,  lilcewife,  by  ks 
fibrous  texture :  for,  civen  the  artificial  combination  of 
ftrontian-earth  with  fulphuric  acid,  eflfeatd  by  diflTdring 
that  earth  in  this  acid,  cryftallizes  into  needles,  refecid>ling 
the  fibres  of  the  foffil,  tl)pugh  fmallcr  and  more  delicate. 

XL. 
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OF   TMJB 

rVATER  OF  THE  BOILING  SPRING, 

CoNSpERmO  the  aowntis,  with  w^ich  the  kflowledgr 
^ ifhechemiaU propei:ties  of  ^vea the opioft  common natuxal 
bofdies  ufiially  adlv^npcs,  U  is  not  (iicpriting,  that  even  thofe 
A>ifiliams  earth  have  fo  long  remained  but  partially  inyefti# 
gated.  This  earth  has  always  been  confidered  as  a  fub» 
ftmirc,  by  itfelf,  abfolutely  infoluble  in  water.  It  was^ 
<iher^for^,  totally  npgle£bed  in  hydrohgico^bemcal  inqu^ics^. 
or.  reii^acches  into  mineral  wttters^  until  Bergmann  direAe4 
che  attention  of  chemi&  to  its  fblubility  in  iimple  wa«> 
tfify  and  demonftrat^  tha(  it  exifts.in  a  flate  of  (blution  in; 
the  Geyfer^  and  other, boiling  iprings  of  Iceland. 

But  although,  in  this  inftance,  this  celebrated  philofo* 
pher  juftly  confiders  the  heat,  which  the  water  of  thole 
iprings  poflcfles  when  it  rifes  into  day,  (and  which  even  then 
is  higher  than  that  of  ordinary  boiling}^  as  a  means  of  pro- 
moting the  folution,  yet  experience  has  fhewn,  that  an  ac- 
tual folution  of  iilex  in  water  takes  place,  not  only  in 
iprings,  the  natural  temperature  of  which  is  much  inferior 
to  the  ebullient  heat  of  thofe  in  Iceland,  but  alfo  in  feveral 
other  mineral  waters :  and  even  that  fomc  common  fweetr 
water  fprings  contain  diflblved  filiceous  earth. 

Thus,  when  I  was  attentive  to  this  pointy  whilft  ana* 
lyiing  the  mineral  waters  of  Carlsbad^,  I  found  that  looo 
cubic  in<;hes  of  the  main  luring  contain  25  grains  of  JiUxy 
actually  diflblved. 

^  Read  in  the  R^al  Academy  of  Sconces  at  Berlin,  Augnfhat, 

1794. 

I  That, 
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That  this  is  not  the  greateft  quantity  of  filiceous  eartii 
foluble  in  water,  and.  that,  efpeciaUy,  the  hot  fprings  in 
Iceland  might  poffily  contain  a  much  larger  proportion  of 
it,  I  was  led  to  conje^ure  from  the  JiHceous  tufas  which 
they  depofit  in  confiderable  quantities.  At  that  time,  how- 
ever, a  proof  of  this  opinion,  fupported  by  chemical  invef- 
tigation,  was  ftill  wanting.  It  gave  me,  therefore,  the 
greateft  pleafure,  when  I  received  a  fufficient  quantity  e^ 
water  of  one  erf  the  principal  Icelandic  fprings,  which  cna- 
r  bled  mc^to  perform  this  inquiry,  and  to  compare  its  rcfttlt 
with  that  of  the  analyfis  of  Carlsbad  water. 

In  modem  times,  Uno  von  Troilj  arid  after  him,  Banis 
and  SolahdeTy  have  particularly  deferved  well  of  the  Natural 
Wfto^ry  of  Iceland,  fo  remarkable  in  feveral  of  its  indlvi- 
dual  fubjefts,  feme  of  which  arc  unique  in  their  kind.  Thi 
latcft  voyage  to  that  ifland,  undertaken  for  the  purpofes  of 
Natural  Hiftory,  is  that  of  Stanley^  in  the  year  1789. 
This  learned  traveller,  (who  has  given  in  the  papers  of  the 
Royal  Society  of  Edinburgh  a  circumftantial  dcfcription  of 
the  §)ring  at  the  Geyfer),  when  collecting,  the  natural  pro- 
dufls  ^qf  that  fpot,  had  llkewife  providently  brought  back 
with  him  a  number  of  bottles  filled  with  the  water  of  thofc 
cbuUie/it  fprings. — Two  of  thefc,  that  came  to  my  hands, 
ferved  for,  the  following  analjfis. 

The  water  contained  in  both  bottles  is  fronx  the  fpring  at 
Rykum.  From  this  fpring,.  24  Englifli  miles  diftant  from 
Hafnifiord^  the  water  ruflicd  formerly  out  to  the  height  of 
60  or  70  feet,  But  lince  the  orifice  of  the  fpring  has  been 
covered,  for^the  greateft  part,  by  an  overthrow  of  the  rock, 
the  ftream  of  water,  at  prefent,  fpbuts  off.  fideways,  frooi 
50  to  60  feet.     The  heat  of  this  fpring,  even  after  the  jet^ 


•  Sec  p.  274  of  this  work. 
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is  fiiH  fo  intenfe,itlitt  Fahiteh«t^»  riierm0Mt»Mr<i  to 
2%%^.,  Therefere, /M  it  ki  beybiMl  u  dcmbt^'^hat  p^  oP-flie 
hestffisdpft  dyriagthe  fpoutiiigi  and,  oonife^uentlyV^Mit  db 
wa^  niuft  hfive  bete  fdneidfcgreea  hotter  in  Its  ftfciili'iilili* 
pas  rffrcr;if9ur$';  Nature  affords' ut  here  an  inftlhce,"ih'^ 
large  wny^  of  what  Aft  performs  indiefflteill,  bf'Pitpii^ 
digefte^:.  aagndy^  that,  cooiiiied  wat«^  eve»  i;irhit^"M' Vs 
qnelafticy  denied  li^id  ftate,  is  capaUle  of  MtquirinH^W  d(j^ 
gree  of  heat,  furpaffing  that  of  its  boiling  point*       •   •'*"'  2 

The  water,  in  both  bottles,  was 
ftdtatht,  arid  without  *  tafte.     Yet,  j 
tfiewed  foiT»e  fulphufcous  ingredient. 
For,  when  eirfploye'd  frefli  from  the  i 
inftifion  bJF  tea  ^  prep^r6d  with  it,  as 
bbiled  hi  it,  'a  hiaujieous  tafte ;  wherea 
ij)f?ng  at  the  Geyfer,  iifed  inthefape 
of  ^?k.*  But  ^s,  in  the  water  which  I 
difcover  any  fulphiir,  either  by  tKe  tad 
re-agents,  it  remains  undecided:  wl 
ceeded  frooi  ^^  pjfftion.of  bighlf  volatile,}  flll|^uiat^:by- 
drpg^n.gas,  pnlyobfcfvaWc  M  the  fpriag  itfelf,  or.wheihcif| 
perhajj>s^^tbe^  pPStt-  produced,  by  putrefcent,  orgaoip^  febe 
ftances.^.nQtrb^  mi^aken  for  it^  jvbtch'iaft  is  uot  (A^ 
dom  th^.  cafe,  wjif h  yari9fis  waters^  fuppofed  w  be*  hepatic. . 

Pn  ^eniploying  other  .re^gents,^  it  app^ured,  that  this  wvh 
t^  frpjn,  Ryium  contaij^  neither  free'^tfarbonic  acid,  nor 
iron^^ndr  ^liipe,  nor,;augn^^^.  add  that,  carhonatedy  muri*\ 
atidy  and  fulphated  /((ia^^  are  tp  be;  ^iq)e£ied. 

Guided-  byvthciTe'  pcevious  iiMiications ^ of ^  the  ^conftitulnt 
parts  of  .this  watei^  If)erfi3rmed  its  ahalyiis  inl;lie  following ' 
«iMP»-      '  .    .  t   ••  •       ' '     ■"•'"^  -'■'   ^"    •    '•       ^  "''^: 


Digitized  by 


Googk 


4ai      XL.  tt^aUr  if  the  EbuOidnt  Spfing 

I  ^^fipam^  4  bmnirii  cubic  incbis  of  it  in  a  gentle  fafl<I« 
.  Iwai^  When  tbis  ^|ittuititjr  had  been  reduced  to  a  remahiler 
^  abcNit  fix  cubic  inches^  I  fciind  it  coagobtled  to  a  pale^ 
.bi99WnMb)  ftHFt  fomewhat  tubid  jelly.  This  evidentlj 
l^hewe^  diat  thU  waitf r  had  contained  a  confidenble  portion 
ef  difolved  fiUteoiii  eartji,  which  now  appeared  in  its  ufual 
gjcl^iiiQus  fornix  After  the  evaporation  bad  been  carried  on 
jk»  perfect  dr^O*^  <^  powder  which  was  left  weighed  25f 
grains* 

,  the  Bliaous  earth  irom  this  refidue^  pievi^ 
^f^cjuent  operations,  I  poured  wa(er  upoii  i^ 
;ned,  I  threw  it  upon  the  filter^  wafhed  the 
I  and  e:Kpofed  it  to  a  moderate  temperature^  xo 
red  in  a  delicate,  loofe,  pulverulent  ftate,  and 
rrains.  To  difcovcr  whether  it  was  pure,  or 
y  othir  ibluble  earth,  I  digefted  it  with  mu- 
XX,  when  this  was  again  filtered  oflF^  it  cof>- 
g  e^ctraneous,  except  a  trace  of  alumv$u$ 
^orth'noticing«, 

-  'Hence,  the  ibits  ftill  held  b  foktion,  deducing  the  nine 
gniasf  of  file^,  ameunted  to  i6£  grains.  Concentrated 
adeticaoid  was  then  dropped  into  the  liquor  to  the  over-£itu-^ 
rition^^f  the  feda  \  amd  when  the  mixture  had  been  evapo^ 
ratsA  t»  drjrueis,  1  fi^paEatted,  by  highly  redified  alkohol, 
the  acetite  of  ibda  thus  produced,  and  found  the  weight  of 
tbe^efidue,  agiinde^ated^  to  be  I3f  grains*  ^rom  this 
ft  MUived,  that  Che  ingredfent^  carb^nat  effodaj  reckoned 
lA  its  dry  ftate,'  amouiitM-  fa  three  grains ;  whkb  are  equaf 
to  eight  grains  of  cryftalHse^mild  ibda. 

>  ThoTe  ]3f  )(iluins,  lirlitch:  yet  remained,  were  Ihpiefied 
it^^lifde^^water,  and  the  fiilbtioirleft  to  ipontaneous  evapo- 
ration4  It  gave  cryftals  of  muriated  and  fulpbirtei  feda. 
X^  ^  tbf  proportion  of  thefii  two  fidts  to  each  other,  I 

re-diilblve^ 
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alMjfkitih,  in  Iceland.  403 

re^idblvecl  the  fixture  in  water,  arid  decompofed  it :  firft 
by  acetated  barytes^  and  then  by  nitrated  filvcn  Calcu- 
lating afterwards  the  qoantities^  of  the  precipitated  fulphat 
of  barytes,  and  muriat  of  fUver,  upbn  the  bails  of  other 
comparative  experiments^  1  found,  that  in  thofe  13I  grains 
were  contained  8{  grains  of  common  falt^  and  five  grains  of 
Glauber^ s  fait ^  reckoned  in  its  dry  ftate^  or  la  grains.  If 
cryftalUzed. 

According  to  i^ts,  the  above  25|  grains  of  fait,  afforded 
by  100  cubic  inches  of  water  from  the  boiling  fpring  at 
Rykum,  when  deprived  of  their  water  of  cryftaUisation» 
or  in  the  d^ficcatcd  ftate>  coofift  of: 

Caricnaf  effiJa  (natron)       ...  3  gnu 

SiHftdi  af/oJM  (Glaubei^s  (alt)  .     •  5 

Afttf»tf^^^  (common  fait)    ,    .  8,50 

Silic0QUftarfh     *    «    4     ^     ^     •     .  9 


aSiSO 


Shortly  after  the  conclufion  of  the  foregoing  analyfis,  I 
ibund  in  the  jlrmaUs  di  Chimiey  faris^  I793>  that  a  fitnilar 
examination  had  been  made  of  the  Icelandic  hot  fprings,  by 
Dr.  Black  of  Bdinburgby  together  with  a  fiill  detail  of 
tBe  method  he  purfucd.  \n  this  inquiry,  he  likewife  was 
liipplied  with  the  water  by  Mn  StanUp 

In  order  to  compare  the  refults  of  the  slialyfis  of  the 
^^ring-water  at  RyUmj  made  by  Dr.  Blacky  with  mine, 
I  rcdoced  the  cooftituent  parts,  enumeratdl  by  him,  to 
ibt  proportion  of  loo  cubic  inches,  equal  to  19,000  grains 
of  water.  Hence,  omitting  unimportant  fradions,  they 
fta&d  in  the  following  proportion: 

i>  <i  2  CarknaUd 
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404        XL.  tVaterefthe  Ebuttient  Spring 

Carbonated  free  foda     •     .     .  1,50"  grams 

SiUx lOjBo 

Muriat  of  foda       .     .      .     •  8,40 

Dry  fulphat  of  foda     .      ;  ^ .  3,7b 

24A0-    , 

When  the  numerous^  and  partly  unavoidable  Cau(es  afe 
confidered,  whichoccafion  fmall  differences  in  the  proportion 
of  the  conftituent  parts  difcovered,  thefe  two  analyfes  may  be 
xronfidered,  upon  the  whole/as  redprocally  confirming  each 
other.  The  quantity  of  alumne^  which,  being  very  trif- 
iing,  I  have  not  determined," fliou?d,accordhig  to  Dt.  Bhek*s 
analyfiSy  be  eftimated  at  f  of  a  grain  in  lob" cubic  inch^'6f 
water. 

What  in  particular  haf .  s^ttr^iAed  .^e  atteatkdi  of  Dr. 

Black  is  the  Jiliceous  eartif^-}^  di(^overdd,  and  itt.folution 
in  water.  J'or  th\s  reafoji  )ie  ^ys,  that  jt|..  the  courfe  of 
that  inquiry  he  Ji^  deteded  in  filex  fuch  properties  as  have 
never  b^ore  been  fufpe£led  in  it,  or  never  been  accurately 
defcribed.  He  here  principally  alludes  to  the  fa<S,  that 
filiceous  earth  diiTolved  by  fixed  alkalis  will  not  feparate 
from  theoQ,  eyen  when  neutralized  by  alkalis,  as  long  as 
a  fufficient  quantity  of  water  required  to  tlwt  cffeA-  is 
prefenr*,    »  . 

Dr.  ISlack  aiks  ;  "  Ho\y  and  "by  wl^t  meaifis  is  the  liljl- 
^*  'ceous  earth  diflblvqd  ia  water?— fs  the*h6t  jK^teVf  of  its 
**  own  accord,  poflefled  of  the    power  of  diflblving  ^  Aw 

•  •  Without  inculpating  this  ingenious  Dr.  Rfa'ci  for*  this  little 
deficiency  in  his-  acquaintance  with  ahe  experimehti  m»d<e^  by  tbit 
German  Chemids,  I  <cannot  avpiii  remarkii^i  that  I  h/krt^  at  an 
earlier  period,  known  and  defcribed  that  property  of  filiccMS 
earthy  See  my.  Cbemtfcbe  lint  erf uchungjies  ElaJliAen  Steins  mus 
Brafilien,  im/  t.  B.  dcr  Scbrtft,  d.  Berl.  Gejelljchaft  ifaturfnfci. 
Freunde.  1785. 

-      -  "earth; 
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**  earth ;  or  can  this  be  efFeSed  only  bjr  the  means  of  the 
**  intervening  alkali  ?" — In  anfwering  thefe  queftions,  he 
does  not  approve  of  BergmanrCs  opinion,  that  the  folvent 
power  of  water,  afBfted  by  heat,  is  alone  fufficient  for  this 
effed.  He  rather  thinks,  that  the  alkali  is  the  efficient 
caufe  of  tl^is  folution,  and  the  heat  merely  a  means  of  pro- 
moting it.  In  his  opinion,  a  chemical  combination  of  the 
fllex  with  alkali  is  always  prefent,  when  water  exerts  a 
diflblving  power  on  the  earth,  and  this  idea  he  fupports 
by  the  example  of  the  agency  of  hot  aqueous  vapours  upon 
glafs.  The  doubt,  which  qriight  be  raifed  againft  it,  from 
the  difproportion  of  thefe  two  fub^lances  to  each  other  in 
the  Iceandic  hot  fprings,  he  wifhes  to  obviate  by  ftating, 
.  that  the  filex  had  originally  been  united  in  them  with  a 
much  larger  portion  of  alkali }  but  that,  fubfequently  to 
the  folution  of  this  compound  in  water,  part  of  the  alkali 
had  again  been  neutralized  by  acids,  or  acid  vapours,  that 
combined  with  the  fluid*  But  there  is  no  neceffity  for  this 
mode  of  eacplanation  \  as  it  is  manifeft  by  feveral  fa£ls, 
that  filiceout  earth  alone,  if  under  £ivourable  circumftances, 
is  ibluble  in  water,  without  the  concomitant  aid  of  alka- 
Ime  fait. 

Moreover,  this  opinion,  that  the  filex  exifts  in  the 
above  mentioned  fprings  in  a  ftate  of  chemical  folution  by 
foda,  feems  likewife  to  have  led  Dr*  Black  to  prefuppofe 
this  alkali  in  thofe  waters  in  the  caujlic  or  pureftate^  that 
is,  Jree  from  carbonic  acid-,  becaufe  it  is  allowed  on  all 
bajnds,  that,  in  this  ftate  only,  is  it  capble  of  efFe<Sing  this 
folution.  Yet,  not  to  mention  that  no  proof  is  given  of 
this  hyphothefis,  there  occurs  no  inftance  in  nature,  upon 
which  to  eftablifli  its  probability.  The  very  effervefcence, 
that  enfued  on  faturating  with  acetic  acid  the  falinc  refi- 
duc  left  by  the  evaporated  water,  would  prove  the  con- 
trary J  unlefs,  indeed,  it  be  objefted  to  this  argument,  that 
the  alkali  had  attraded  the  carbonic  acid,  during  the  eva- 
^ration  of  thp  water.  d  d  3  XLI« 
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[    4o6    ] 

XU. 
CHEMICAL  EXAMINATION 

OF    THE 

SILICEOUS  TUFA,  (KUfdtuff.) 

Prom  the  Geyfer. 

IN  the  fame  manner,  as  fpirieral  waters  impregnated  witi| 
lime  depofit  the  calcareous  tufa  in  various  forms,  do  the 
hot  fprings  in  Iceland  depofit  their  JUUf9us  ingredient  i^ 
the  form  of  tufa.  It  is  likewife  of  this  ftlice$us  tufa  that 
the  wonderful  pipe  and  bafon  conftft,  which  the  Geyfer^ 
the  largeft  of  the  fprings  in  Iceland,  has  formed  for  itfelf. 
Von  Trail  found,  in  the  year  1772,  the  circular  orifice  of 
that  pipe,  whofe  depth  is  unknown,  and  which  the  igno* 
rant  Icelander  coqfiders  as  the  gate  of  hell,  to  be  19  feet 
in  diapeter.  On  ^he  upp^r  part,  the  aperture  widens  in 
the  form  of  a  large  bafon  of  60  foet  in  diaipeter,  ao4 
whofe  exterior  border  is  9  feet  higher  than  the  pipe  itfelfl 
From  this  pipe  the  water  fpouts  out  fevera]  times  in  the 
day,  by  guihes,  at  unequal  intervals  of  time,  with  power- 
ful force,  and  fometimes  to  the  height  of  above  100  feet. 
What  a  grand  %ht  mud  it  ailbrd,  to  fee  a  column  0/  boil- 
ing w^ter,  19  feet  in  diameter,  rufh  iy>  to  fuch  a  height  ! 
To  form  an  idea  of  that  column  of  water,  let  it  be  com- 
pared with  the  mod  celebrated  artificial  fountains^  for  ex-* 
ample,  that  on  the  Carlsberg  near  Cajfel  in  HeJJia^  which  is 
only  14  inches  in  diameter,  and  l^en^e  is  more  than  16 
timet  finaller  than  the  Geyfen . 
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Silkious^  TStfdfrom  tht  Oe^fjkr.  407 

As  tlie  fiiceoos  tu&  produced  by  this  fpring  isto  be  inet 
with  only  in  feiv^  coUedbions  ;  aDd  as,-«4>e6des  the  lliDit 
account  given  by  Bergmann,  in  his  treatife  De  PnduOis 
Folcanlchy-^no  other  chara£leriftic  defcription  of  it  exiftSy 
I  here  infert  that,  which  Karften  has  ilravn  from  the  ^9* 
cimens  in  my  poileffion. 


SILICEOUS  TUFA. 

*^  Its  cphur  IS  partly  reddijb^wbitt^  and  externally  fpeck* 
**  led  with  co^hineaUredi  partly  grejtJh^whiUj  with  yello- 
"  ilh-grqr  ftripes, 

*^  It  occurs  in  ntapue  lumps,  and  alfo  dinticuUtid^  r#- 
^  niid^  and  moft  finely  htryoidaL 

«« Its  exterior  fiir&ce  ferftaly^MU. 

^  But  interoally  pertly  dull^  in  part  highly  gUttirimg,  atii 
^  tbenof  a//iy  /«//r/ ;  here  and  Aere  %  little  reJpUjidem* 

•<  Its  fradure  partly  ^mbj^i  and  tgfidly  flgiimh%i4tfl^  or 
«  m/tvn  I  partly /^fi^j. 

*     ^  It  breaks  intQ  indMnnl^uitf  ugukr,  not  v«iy  tbMf 
'*  fira^^ms. 

^  It  confifts,  when  conchoidal,  oi  flmly  grained  infiiUttd 
^  pieoesi  when  of  uneven  firadure,  itthen  is  found  in  lb» 
^  parate  thin  and  curvid  Ujla^$u$  piectsj  and  ia  Ofoui 
^  varieties  prefent|io  detached  pi^cfs. 

« It  is  aUb^  mQre  pr  left,  Jtnngl)  fran^mwt  9n  th$ 
!*  id^. 

9d^  ^^m^ndum$d^ 
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^ef      XLL  SUi^^ota^  TMfa  froth  theHeyfer. 

;vM  Sitmrinduratidi  vsa^  be  fpljt  in  pieces,  without  unjr 
y  S^P^  4i%^Uy4  U  very  *n>/ilr,  and  of  littk  wiigbi.** 

A^<>/<.  Thc^^rous  variety  has  always  the  luftrc  of  filk,  and  th« 
•*'  V  fibres  crofs  each  other  in  fucji  a  panncr,  thfit  its  iniidc  has 
**v  ^4V/ftr/ir  appearance. 


For  the  following  anal^fis  of  tht  Jtliaous  tufa  from  la-* 
land^  I  have  chofen  •  the  fibrous  variety,  whofe  fpecific  gra- 
vity is  ^  1,807. 

'Ofie  hundred  grains  of  it  were  finely  triturated,  and 
ignited  for  t^o  hours,  in  a  filver  crucible,  with  fpur  time^^ 
its  weight  of  mild  pot-afh.  When  the  concreted  mafs  had 
cooled,  I  poured  water  upon  it,  faturated  it  to  excels  with 
muriatic  ^id,  and  filtered  it  after  fome.digeftipni  upcMt 
which  the filicicus  farth  reoiained  behind  in  its  ufual  fliimy 
fcmif 

The  acid  fluid,  being  afterwards  faturated  with  mild,  or 
<|ucboiiated  pot-irfh,  was  rendered  turbid  by  it ;  and  depoftt- 
cd  ji  flight  looie  precipitate  (  which,  colleSed,  wafhed,  and 
deficcated,  weighed  3  grains  %  but  when  re-diflblved  afrefh 
iii>muriatic' acid,  Jt^ftill- left  i  grain  of //f^r. 

The  folution  ftill  contained  2  grains  of  diflblved  matter  . 
^^PPly^  I  99^  9f  Hfpd^d  irWf  «nd  if  grain  of  alum!^ 
nous  farth.     Thefe,  likewife,  were  feparated. 

.  Hpnce  the  ingr^diei\];s,  found  in  the  jsi^ve  100  grains 
of  anaiyfed  fibrous  fdtceou^  tufa^  frpm  th?  Gfyjp'^  «»♦ 
JJfteil  of;.  •   _  .  •  .'     ,  :.;  .   r 

Silex      .  -  •     •     •     f  ,  98  / 
Jllumne       •     .     •     *       1,50 

100 
..  -  5       .  c  XLIl. 
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XLII. 
CHEMICAL  EXAMINATION 

OF    TH« 

ELASTIC  QUARZ*, 

(Sand-ftiiefirfJUxihU  Sand-fiom) 
From  Brqfil. 


JL  he  fingular  elaftic  flexibility  fp  felclom  occurring  in  the 
mineral  kingdom,  in  which  this  foffil,  in  its  form  and  ap- 
peartuice,  refembles  hQvaculite  (Turkey-hone),  has  attract- 
ed  the  attention  of  Natpralifts,  but  at  the  fame  time  has  led 
many  perfons  to  doubt  its  exiftence  as  a  natural  fubftance, 
and  to  fufpe£t,  that  this  may  probably  be  a  produd  of  art. 
It  comes  from  Brafil,  near  VHIa^rica^  the  principal  town 
of  the  province  of  Mlnas  Gera'esy  which  h8t  was,  for  m 
while,  kept  a  fecret.  There  it  occurs  in  not  very  thick 
ftrata,  whofe  banging  and  Jhading  fides  are  cafed  over  by  a 
grey  cruft  of  |  inch  thick ;  and  from  thence  it  was  brought 


*  Schriften  der  Berliner  Gefellschaft  Naturforfchender  Freunde. 
i.  B,  17S5,  pag.  321^ — The  miners  indicate  by  thefe  expreillooa 
Hie  greater  or  lefs  flope  in  the  ftrata,  though  chiefly  with  ref&r 
rence  to  rake^^einSf  not  fully  perpendicular.  The  hanging  fide 
is  that  towards  the  day,  and  if  alfo  called  bangrt  \  aud  the  hading 
fide,  which  likewife  goes  by  the  name  hdger^  is  the  under  «ne 
^lext  to  the  bed  of  the  ftratuni.  See  miUamsU  Natural  Hijt9fy  ^ 
iht  Mineral  Kingdom^  Svo,  Edinb.  fjl^*  vol.  I.  page  %6^^ — 
TnMiiJ. 
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to  Portugal  the  firft  time,  in  the  year  1780,  by  the  Afc/w 
quis  de  Lavradio^  Viceroy  at  Rh  ie  JanHro.  Among  the 
fpechnens  I  have  feen,  that  of  the  Imperial  Cabinet  at 
Vienna,  fo  remarkable  fiw  4u  precious  fi^ftls,  is  by  ftr 
the  greateft ;  it  being  26  Vienna  inches  long,  16  inches 
bro^d,  and  i  inch  thick*  It  is»  however,  probable  that 
this  ftone>  together  with  its  remarkable  phyfical  property 
mentioned  before,  was  already  known  in  the  fixteenth  cen* 
fury ;  and  that  it  is  the  (ame  with  that  defcribed  by  Qa£in£ 
in  Fita  Peirfjkii^  in  the  chara^er  of  a  JlexibU  wtt/ion$ 
(novaculite)  j  as  fuggefted  by  the  authors  of  the  Gottingijtbt 
Celihrte  Anxiigen^  wh^n  this  ftone  has  again  been  Inrougfat 
into  notice  ff 

i 

A, 

On  infpe(5ling  with  ^  microfcope  the  homogeneous  or 
integrant  parts  of  which  this  elaftic  ftone  is  aggr^^ited, 
and  which  may  be  eafily  feparated  by  comprefliire  or  levig^ 
fipn,  I  found  them  all  alike:  that  is,  they  were  all  flat, 
longifh  plates  or  fcales,  perfe^y  clear  and  pellucid.  All 
their  difference  confided  in  the  v^iety  of  their  outlines ;  (bojie 
truncated  more  {harply;  others  more  obtufelys  others 
longer,  but  very  thin  \  while  others  were  broader  andihort* 
tii  but  mofl  of  them  I  perceived  on  one  or  hqth  fides  no-9 
tably  fmuated.  I  am  inclined  to  thinJ^  that  the  elafticity 
of  this  foffil  originates  folely  from  the  form  of  its  aggreg»i 
tion,  For,  as  m^y  be  diflinctly  feen  at  the  firfl  glance  in 
the  entire  flone,  all  thofe  longifti,  lamella;  are  interwoven 


*  Libf.  IV.  ad  annum  1630.  p^g.  254.  E4it.  no^. 
f  Of  the  year  1784.  Number  an. 
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in  9m  fingU  direAiqa,  and  implicated  in  (lich  a  maimer, 
that  each  jun£^ioi|  refembles  a  vertebra,  or  hinge.  Wi(h 
this  idea  alfo  correfponds  the  p^icuiar  kind  pf  the  fiexibi^ 
lity'of  the  ftone,  which  is  not  tough  or  coriaceous.  For, 
if  the  ftone  be  held  upright  ai>d  ihaken,  it  vibratea  with 
loiie  noife  to  and  fro>  but  as  Toon  as  its  agitation  is  di4 
pMtieue4|  its  ^^^sx%  copjoti^  again  ^ml^  b^  a  fofcf  like  n 


B. 

I  now  proceed  (q  its  ^hemica)  analyiis, 

17)  As,  on  triturating,  |  found  the  particles  of  the  ftone 
extremely  h^uil,  yrhich  was  indeed  preyioufly  afcertained  by 
|ts  faculty  of  cutting  glafs  with  eafe,  and  of  ftriking  fine 
with  fteel,  Tendearqured  to  facilitate  its  d^ompofition  by 
prevjous  mechanical  comminution. 

To  frffcd  this,  I  fiibjeSed  wuhundnd grains  tq  red-heat^ 
fmd  <penched  theni  in  co]d  water  \  but  I  obfervgd,  that  by 
this  neither  their  weight  nor  their  hardnefs  had  decreafed. 
They  were  then  reduced  to  an  impalpable  powder  in  aa 
agate  mortar,  mixed  with  four  parts  of  dried  carbonated  foda, 
and  ignited  under  the  muffle  in  a  porc^lain-faucer,  during 
fix  hours,  in  a  n^oderate  degree  of  heat ;  by  which  the  mix- 
ture only  conglutinated,  without  adual  fufion.  The  Jg- 
liited  mafs  was  pulverized  with  water,  fuper-faturated  with 
muriatic  ^cid,  digefted  and  filtered.  A  Quantity  of  very 
locXt  JiUci$us  earthy  to  the  weight  of  96^  grains,  remained 
on  the  filter, 

b)  The  feparated  muriatic  fluid  was  treated  with  Prufliaa 
alkali  J  and  the  blue  precipitate,  thence  arifing,  ignited. , 
?  It 
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It  weighed  ope  grain  ;  of  which,  however,  only  |  grain 
can  be  reckonod  as  oxyd  of  iron,  entering  into  the  lOO 
grains  of  the  decompofed  fbffiU    ' 

€)  At  laft,  by  (kturating  the  folution  with  carbcmated  pot* 
afb)  a  tender  earth  was  thrown  down ;  which,  after  waih- 
ing,  drying,  and  ignition,  weighed  2|  grains ;  and,  examin- 
ed by  means  of  fulphuric  acid,  was  found  to  be  aluminous 
iortL 

Confequently,  hundred  pzxts  of  tlaftic^uan  from  Brafi 
have  yielded : 

SiUx 96,50 

Alumine    ....       2^50 
Oxyd  of  iron     •     •     .     0,50 


99f5a 


There  are  fometimes  verf  fmall  hlackifli  grains,  like 
points,  mingled  with  this  ftone.  As  thefe  proboUy  at 
garnets,  or  crjrftals  of  hom-blende,  it  feems  that  the  poition 
of  iron  and  alumine  difcovered  in  the  foffil  chiefly  proceeds 
from  them. 
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*    XLin. 

CHEMICAL  EXAMINATION 

OF  THE 

GLASS-STONE  (IfyaUtc), 

From  Daupbiny*. 


A&  the  term  Sbirl  wu  lormcrly  ufed  in  too  yagiie  a 
ftnfe;  to  remedy  this  uncertainty,  it  has  been  found  necef- 
£u7  to  confine  iuaiinendc^ioal  fignification  within  n^ 
4imits.  On  this  confidetation,,  the  ittf  1  hnre  trtaied  9f» 
which  Rmi  di  Vlfie  has  firft  introduced  into  public  nQtice> 
by  the  name,  ^chM  tran^nni^  lenticuUnn^  but  which 
has  fince  become  more  known  by  that  of  FioUt-'Scbdrly  could 
noloi)0tt:b^n4ilted*inderrth|t  head.  Wirmr^  therefore^ 
kas  chifled.it  as.  a  4iftind  ^peQic%  and  given  it  the  name, 
Tbmurjlim.  ButitaUbfaas  got  other  names,  focb  as, 
Glafhfifm^Qi  BfiyiiUy  Pfowh^/birly  Gla/uJbSfrly  OifaumU. 

It  Wl^,  for  Ae  firft  time,  difeovered  in  Daupbinyy  chiefly 
at  Bomrg  Jt  Oijmu  near  JBlimm\  partly  upon  a  blackiih- 
grey.hocn-Uende-ftate,  partly  in  tbeckfts  of  a  greenifli-grey 
gljiiltis,.  already  fomewhat  foftened  by  decay,  where  it 
is  :accompanied  by  quars^,  amianth,  and  cryfbtllized  a&ino- 
,Ule»  Moft  of  its  cryftals  are  upright,  and  thefr  leading 
figure  is  very  comprefled  rhomboidal  parallelopipedons  or 


t* 


*  See  Magazin  fur  Die  Naturkunde  Helvedcns.  I,  B.  X7S7 
pag.  iSo» 
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flat  rhomboidal  tables^  fhafplj  tnincated^  and  of  a  fine  ftrU 
ated  furfiice.  The  tolour  of  tbe  purer  tranflucid  cryftals 
is  ^  faint  amethyftine-red»  which  in  the  left  bright  OTftals 
changes  to  the  white*gre^,f 

Glafs-ftdne,  or  hyalite^  is  z\h  ^ound  in  tb#  Pyrtntu  at 
BarigiSj  and  other  places  $  but  not  in  fuch  clear  and  large 
crjrflals  as  thatof  Daupbinji 

The  third  place  where  tliis  foffil  occurs  is  tke  mine  Nii»' 
lasy  at  Thum^  near  EhrenfrUsdn^dorfin  Saxony ;  where  it 
b  rarely  met  with  in  a  cryftallised  ftate^  but  moftly  inje* 
parate^  maffife)  teftac^ous  pfeces% 

BefidlsSfWe^  I  havelik^wife  fixind  it  in  a  ^eeimenof  na- 
tive lAy^^  frdm  Kmgshrgy  ^refervdl '  in  tiftf  inftmftive 
cotfeftion  of  Mr^  Siig/Hed  at  Serlin. 


It)  Olaft-ftohe^  treated  iqi6n  chanr«a)  b(lfol*t  4^  Mow- 
pipe,  AanM  mmrb  m  feon  as  it  bceMWB  red^^^t,  ani  reaff- 
ly  melts  into  a  black,  (hining,  opake  bbtii^  This  plieno- 
menon,  along  with  the  great  difference  of  its  eKtemad  cha- 
raders,  affords  a  fufficient  ground  to  fepanlte  tbe  bptb'u 
from  /kcrlsj  with  which  it  has  been  confounded.  Tike  tmc 
Jhorlsy  indeed^  like  wife  fufe  upon  charcoal)  fiowevtr^jfij^^ 
their  fofion  is  not  accompanied  by  a  briflc  eSerrefoaaoei  \mt 
rather  by  a  languid  fweiling ;  fisenilfy  a  BMch  ftroagir 
and  more  lading  heat  is  required,  io  taakt  pore  flifirla  rw 
into  a*  globule  equally  Aifed  in  all  its  parts  f  and, /i^indl^ 


f  Ptdkr  defcriptions  of  its  external  charafters  are  found  m  tkf 
later  mineralogical  elementary  books,  among  which  defciiption^ 
that  glVcA  by  EJlner  is  the  meft  complete.  See  his  MineraUgj. 
11.  B.  I.  Abth.  S.  %$%. 

mpft 
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mb^  fpecies  of  ihSrk,  if  not  all,  lofe  tlieit  colour  by  thd 
fire  \  whereas  the  cleareft  and  leaft  coloured  fragments  of 
chat  foffil  yield  a  completely  black  vitreous  bead*  In  this 
ttfycSt^  hyalite  agrees  more  with  horn-blende  *. 

h)  To  dircovef  the  conftituent  parts  of  hyalite^  I  cfaoAi 
that  from  Dauphiny^  firft  OMitfioned.  Om  bundnd  and Jixtsf 
grains  of  the  pureft  cryftals,  broken  off  from  fereral  irufti 
(regular  cryftaUine  groupes},were  ignited  for  one  hour  in.il 
porcelain^pot)  at  a  degree  of  heat  not  intenfe  enough  to 
fuft  them.  Their  weight,  colour,  figure,  and  hardnefs^ 
continued  unimpaired.     Only  three  grains  were  bft  during 

trituxvtion. 

{      .     .      .  . 

()  Thefo  157  gnuos  of  the  pulverised  ftone,  mixed  widi 
three  times  ^Mitwei^iht  of  exllccated  foda,  were  ezpo&d 
for  three,  hours  to  a  gtntk  red^-heat)  in  a  procehun  pot.  Af« 
ter  cooKngy  tbty  were  found  conglutinated  into  a  bluetil^ 
gr^y,  cxxfOfffJB^  hard»  finely  porous  mafs,  readily  feparabb 
fipoAthe  fides  of  the  velfi:}.  When  finely  ground^  covered 
with  water,  and  iiiper'-iiiCucafied  with  mariatic  add,  the  mi«» 
tuve  acfiired  a  gelatinous  CDnfiAencc^  and  a  dirty  browa 
colour.  Oa  dilutii^  it  with  more  water,  and  d^eftiag  i% 
onygetiaCtd  muibtic  acid  gas  was  eattricated,  and  thd  browa 
Qcdoiir  diAppear^d  \  de  fiuid^  fitperioGumbent  on  the  ttlidif«« 
folvcd,  white^  flimy  earth,  being  clear  and  of  a  gold-yellow. 
This  earth,  after  decaating  die  .liqMr^  was  digefted.  anew 
widiiaiifiatic  acid ;  then  feparated  by  filtration^  waihed,  and: 
ftMigly  ignited^     It  weighed  79  grains,  and  was  fiUcuur 

i)  To  obtain  firft  of  all  the  metallic  part  of  the  folution,. 
I  gradually  dropped  Pruffian  alkali  into  it,  as  long  as  any 

I  It  '       L  ■  '  -  _       

*  Oa  the  habitudes  of  this  foflil  in  porceUin-fire,  fee  Eflay  I. 
No.  3^. 
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precipitation  would  enfiie.  The  deep-blue  precipitate,  thus 
procured,  weighed  6 if  grains,  upon  waihing  and  drying ; 
but,  when  ftrongly  ignited,  there  remained  only  28  grains, 
which  coi^fifted  oC  black  oxydofiranj  obeying  the  magnet. 
From  thefe  muft  be  fubtraftcd  the  portion  ot  iron  retained 
by  the  fait  employed ;  and  hence,  (from  the  refult  of  ano- 
ther eflay,  made  on  purpofe  wkh  a  portion  of  Pruffian  alkali 
of  the  ikme  preparation)  only  15  grains  of  that  metal  are 
kft  to  be  put  in  the  accolmt  as  a  conftituent  part  of  the 
fcffil.  '  ' 

e)  The  amethyfiine  rj^  Colour  of  the  rough  cr]rftals,  said 
the  blueiih  colour  of  the  mafs  fufed  with  foda,  but  ftillmore 
the  vapours  of  oxygenated  muriatic  acid  emitted  during  the 
folution,  ihewed  that  manganefe^  as  well  as  iron,  was  pre- 
fent  in  this  inftance.  For  this  reaibn,  I  ignited  thofe  28 
grains  of  oxyded  iron  (i),  adding  10  drachms  of  nitre;  and 
when  this  laft  had  been  for  a  while  in  red  fiiiion,  I  poured 
it  off  from  the  iron  that  lay  at  the  bottom  of  the  crucible 
upon  a  marble  flab.  When  fixed  again,  the  nitre  appear-* 
ed  of  an  emerald-green.  Thrown  into  water,  it  foon 
difiblved,  tinging  the  liquid  of  an  amethyftine-red  \  and, 
when  this  colour  had  vaniibed,  mangamfi  fell  down  m 
light-brown,  loofe  flakes,  weighing  i{  gndn.  But,  on  bc>> 
Uig  fiutber  tried,  it  wav  found  to  be  ftill  mixed  with  iron. 

f)  I  next  began  to  ^cunine  the  diflblved  eaitht.— -B7  the 
perfed  and  ready  fiifion  of  hyalite  alone,  and  without  addi« 
tion,  I  was  induced  to  fufpe£t  in  it  a  cooilderabfe  prqK>rtioa 
of  calcareous  earth ;  but  neither  oxalic  acid  alon^  nor* 
oxalat  of  pot-aQi,  produced  any  turbidnefs  or  precipitate^ 
However,  as  the  fequel  has  fliewn,  lime  was,  nevertheless, 
prefent.  This  fad  may  ferve  as  a  caution,  that  even  the  very 
beH  rc-agents  ought  not  to  be  always  trufted  to  with  unli- 
mited confidence. 

Carbonated 
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Cairbonated  pot-aih  was  now  emploTcd  to  precipitate  the 
earth  contained  in  the  felution.  It  fell  down,  white,  and^ 
of  a  lodfe  form  ;  and  wdghed  91  grains  after  walbing  and 
deficcation  in  a  low  heat.  The  fluid  filtered  off,  together 
with  the  waihingS)  were  entfrely  evaporated,  and  the  re- 
maining dry  faline  ma^rre-diflblvcd  with  a  little  water.  By 
this  management  if^  grain  of  a  granular  earth  was  ftill  ]eft> 
which  I  added  to  the  preceding  91. 

/)  Upon  tbefe  92I  grains  of  earth  I  afFufed  one  ounce 
and  a  half  of  diftilled  vinegar,  concentrated  by  freezing, 
leaving  the  whole  ftanding  for  it  hours.  A  feeble,  but 
lafting  effervefcence  took  place.  The  acetic  folution  being 
decanted,'  another  (ireQi  ounce  of  acetic  acid  was  affufed 
upon  tlve  fediment;  and,  atter  12  hours,  it  was  expofed  to 
a  moderate  temperature.  When,  after  48  hours,  the  fubtle 
earth,  which  gave  the  folution  an  opaline  appearance,  had 
fubfidcd,  I  colleded  it  upon  the  filter*;  waihed,  dried,  and  ig- 
nited it.  It  weighed  ti^  41  f  grains.  At  this  time  the  acetic 
fakicion  yielded  a  white  precipitate,  by  uncombined  as  well 
as  by  neutralized  oxalic  acid.  But,  as  from  this  alone  no 
certain  concluiion  could  be  made  as  to  the  prefence  of  lime,  * 
I  added  to  that  fluid  fucceiEve  portions  of  fulpburic  acid,  till 
the  white  granular  precipitate  ceafed  to  ^1  down.  The 
mixture,  a  little  evaporated  and  filtered,  left  fulphat  of  lime 
behind,  which,  after  ignition,  weighed  38  grains. 

h)  The  liquor,  filtered  off  from  this  laft,  was  combined 
with  cauftic  mmmoniac.  Jlumin$us  earth  fell  down,  weigh* 
ing  27  grains  when  ignited.  The  remainder  of  the  folution 
aflForded  ftill  fome  felenite,  on  evaporation  to  drynefs  { 
which,  ignited,  left  two  grains,  and  was  added  to  the  pre* 
ceding  38  grains  {g). 

si  /}  In 
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/)  In  order  to  decormpofe  the  felcnite,  I  boiled  itduti^  a 
.qaarter  of  an  hour  with  a  folution  of  carbonated  pot^aih,  iii 
Ajch  a  proportion  as  made  the  atkali  predominate*  The 
c^arth  left  behind  weighed  26|  grains,  after  wafliii^  and 
torrefailion ;  ^nd  proved,  upon  trial,  to  be  a  highly  pwre 
carbonat  of  lime.  Therefore,  fincc  nine  parts  of  erode 
calcareous  earth  afford  by  ignition  five  parts  of  burnt  or 
quick-lime,  the  above-mentioned  26f  grainsare  equal  to  14I 
grains  of  calcareous  earthy  freed  from  water  and  carbonic 
acid* 

'k)-  Thofe  41 V  grains  of  earth  (^),  together  with  thfc  2\ 
grains  (/>),  which  I  took  for  alumme^  were  combined  with 
three  drachms  of  concentrated  fuiphuric  acid,  and  then  tli- 
luted  with  fome  ^ater.  The  mixture  exhibited  a  pleafiog 
rofe-colour;  but  which,  on  inrpiflTating  the  fluid  almoftt^ 
drynefs,  pafled  into  a  light  blue  :  ihewing  thus  the  prefence 
of  a  fmall  trace  of  manganejt.  On  being  re-difTolved  in 
water.  It  yet  depofited  fomc  Jiliceom  earthy  we^btH^  3| 
grams,  after  ignition,  By  fubtraffing  thefc  from  the  Sor^ 
going  44  grain-?,  that  were  held  in  folution  by  the  fiilphttrtc 
acid  here  employed,  the  quantity  of  slumtnous  earth  fbuad 
tn  the  foffil  is  reduced  to  46 J  grains. 

/)  To  be  alTured  that  this  ingredient  is  pure  alumine,  ifa- 
accompanied  by,  magntfia,  1  heated  the  folution  to  the  de- 
gree of  boiling,  and  gradually  faturated  it  with  elutriated 
chalk,  until  it  afTcrvcfced  no  more,  and  no  acid  could  be  ob- 
ferved  to  predominate.  After  gentle  boiling  for  half  an 
hour,  I  filtered  the  4aid,  reduced  its  quantity  by  evapora- 
tion, and  fepaffited  the  felenite  which  yet  appeared.  How- 
ever, no  fignof  fulphatcd  magnefia  could  1^  perceived  ia 
tlic  folution,  either  by  the  tafte  or  by  re-agents.- 

^  *  Thus 
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Thus  the  decompofcd  iil  gauns  of  hyalitfj  from  Dauph- 
iny,  have  yielded : 


SiUx 


jflumne 
Ltme    .     , 
Oxydofiron^ 


82,75 


including 


')     .     •     79    ? 

i)    Y     •  40»2S 

/)    .   '.'  .    '.     .    .  14,7s 


that  of  mangamfe      d) 15 


tofs. 


...     153.75  >, 


.157 


Wherefore,  an  hundred  parts  contain  : 

Siltx    i.     .    ...     ....  .  ,52,7 

Alumne .  35,6 

Ltm*    .    .    ,    .,.:    .  .  .9,4 

Oxyd  tf  irm  and  mfngaHeft  .  ;  9,6 

97.3 


S  ft  s 
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CHEMICAL  EXAMINATION 

OF 

CIIRYSO  PRASE, 

And  its  concomitant  Gretn  Earth  *- 


ChRYSOPRASE  is  a  natural  produft,  hitherto  exclu- 
fively  of  Silefia,  chiefly  found  near  the  village  KofemutZj  in 
the  Principality  of  M'unjlerberg ;  where  it  occurs  in  the 
clefts  and  disjun£lions  of  a  foft  ferpentinc  rock,  together 
with  quarZ)  hornftone,  chalcedony,  opal,  afbeft,  talc, 
(magnefia)  and  various  other  fpecies  of  earths  f* 

Authors  arls  not  agreed  in  dating  the  conflituent  parts  of 
chryfoprafe.  Their  opiriions  chieHy  differ  with  refped  to 
the  principle  that  products  the  green  colour  of  this  ftone  .• 
fome  afcribing  it  to  iron,  others  to  cobalt,  and  fome  again 
to  copper. 

FIRST  SECTION. 

Analyjis  of  Chryfoprafe. 

a)  Some  feleAed,  pure  pieces  of  chryfoprafe  were  heated 
to  rednefs,  and  quenched   in  water.     Their  colour  was 

*  See  Be$6.  «.  Entd,  a.  d.  Naturlmnde,  a  B.  1  St.  Berlin.  17&S. 
p.  17. 

f  A  more  circumfUntial  account  of  the  natural  hiftory  and  bed 
of  chryfoprafe,  and  the  ftones  that  accompany  it,  is  given  m 
Lebmann^s  Pbyfiscb-chemifcben  Scbrlften^^^JiA  Gerbard*s  Beytrigen 
aur  Chemic,  and  Gescbicbie  des  Mineralrelcbs  \  as  alfo  in  lus 
Crundrlfsdes  Mitural^emt. 

V  *  /  '  hereby 
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hereby  changed  to  a  blueifh-grey ;  and,  by  a  fecond  torrc- 
isL&Aon  and  quenching,  into  a  blueifh-white.  The  ftone 
loft  if  per  cent,  by  the  ignition,  and  became  fo  6>{t^  that  it 
admitted  of  being  eafily  ground  to  a  very  fubtle  powder. 

Three  hundred  grains  of  this  powder,  mixed  with  twice 
their  weight  of  dry  carbonated  foda,  were  fubjeded  to  a 
low  red-heat  for  fome  hours,  in  a  veflel  made  of  porcelain- 
clay.  The  mafs  was  then  powdered  while  yet  warm,  and 
digefted  with  water.  The  folution  acquired  a  dirty  brownifh 
colour,  and  left,  upon  filtration,  a  grey-yellow  refidue  of 
44  grains  when  edulcorated  and  dried.  It  pafied  cdlourlefs 
through  the  filter,  and  by  faturation  with  muriatic  acid,  it 
yielded  a  copious  precipitate;  which,  colle£led,  waflicd, 
dried,  and  ignited,  confifted  of  268J  grainsof///V^«axr^r/i^. 

If)  Upon  the  44  grains  of  refidue,  that  were  feparated  on 
diflblving  the  ignited  mafs  in  water  {a)^  introduced  into  a 
retort,  I  poured  eight  times  their  weight  of  nitro-muriatic 
acid,  and  digefted  them  together.  This  done,  I  abftrafled 
the  greateft  part  of  the  acid,  and  what  had  diftilled  over  I 
returned  upon  the  contents  of  the  retort ;  digefted  it  once 
more,  and  then  filtered  the  whole.  There  remained  on  the 
paper  a  white,  loofe  ftliceous  earthy  weighing  20^  grains 
upon  ignition. 

c)  To  the  filtered  folution  I  added  cauftic  ammoniac  in 
excefs.  Its  colour,  which  before  was  of  a  dilute  green, 
turned  blueifli;  and  a  little  browni(h  matter  fell  down  in  the 
form  of  flime.  Upon  this  precipitate  nitrid  acid  was  af- 
fufed  in  a  fmall  retort,  and  again  diftilled  off  from  it,  Tbif 
aSuffion  and  abftra£lion  were  repeated  twice  more ;  and,  at 
laft,  the  retort  was  ftrongly  heated  to  redne(s  upon  char- 
coal. The  refidue  I  then  diflblv^d  in  ,w^^ne4  nitric 
acid,    A  brQwn  oitjd  of  iron  ttto^mi^  aotQUDtiog  to  {' 

s  s  3  grain. 
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giain,  which>  diflblved  in  muriatic  acid,  afTordcd,  with 
Pruffian  alkali,  a  deep  blue ;  and,  with  tinfture  of  galls,  an 
iob-hlack  precipitate.  Whence  this  portion  of  iron,  as  it 
is  fo  fbiall,  can  have  no  fkare  in  producing  the  green  colour 
of  chryfoprafc. 

I 
from  the  nitrip  folution,  cleared  from  iron,  carbonated 
synmoniac  precipitated  f  gr^in  of  loofe  alumimms^  -earthy 
weighed  in  the  dry  ftate  j  but  for  which^  in  die  ignited 
flate,  only  \  grain  can  be  reckoned. 

No  trace  appeared  oimagmjian  earth. 

d)  The  folution,  fuper*>(atuated  with  cauftic  ammoniac(f ), 
^as  tried  for  lime  j  and  with  this  view  combined  with  car- 
bonated foda.  The  precipitate  produced  was  carbonat  of 
lime.  Upon  dcficcation,  it  weighed  4J  grains,  which  de- 
note 2|  grains  of  <akareous  earthy  in  the  ignited  ftate* 

/)  The  fluid,  front  which  this  lime  had  been  feparated, 
^111  preferved  its  blueifli  colour  (c),  and  yielded  no  precipi* 
tate,  either  with  acids  or  with  alkalis.  For  this  reafon,  it 
was  diftilled  to  drynefs.  There  remained  in  the  retort  a 
yellowilh  faline  mafe,  which  again  made  a  green  folutioa 
with  water.  When  this  (blution  had  been  combined  with 
mild  pot-a(h,  it  depofited  only  a  flight  portion  of  a  white- 
^re^nifh  earth;  the  remainder  would  not  precipit^ite,  not- 
withftandiog  all  my  endeavours ;  tl^efore,  I  dropped  into 
M^foixture  as  ipucji  nitric  4C|d  as  was  neceilary  to  re^dif*- 
fodye  the  precipitate,  and  ti^eate^  it  with  pruffiat  of  pot-* 
afl),juntil,  t^  wl^e  was  fcparated.  The  colleded^  waiiadj, 
^d  dried  palpitate  had  a  iea*gree^  colour^  and  weighed 
I7gi;ain^, 

'  f)  \^  this  precipitate,' 'thiffcfbre,  that  tofiftltueht  part  of 
Aj^foprife  *was  icontained,  on  Which  its  green  colour  dc- 
''^^  -  pends. 
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pends.r-^What  thi?n  is  this  conftituont  part?  Certainly  not 
iro»^  for  this,  by  its  nature,  will  never  diffolve  in  cauftic 
mxvnomac,  nor  ever  produce  with  it  a  blue  colour.  3<^rides^ 
it  would  have  been  precipijatetl  of  a  deep  blue,  by,  the  Pruf- 
fian  alkali,  with  which  it  was  tried  (c);  and,  laftly,  the 
oxyd  of  iron,  of  which  there  exifts  only  a  very  flight  por- 
tion in  the  chrylbprafe,  had  already  before  been  feparated  {c), 
lieither  can  it  be  faid,  that  cappir  forms  an)  pare  of  that 
precipitate.  This  metal  does  indeed  diflblvc  of  a  blue  co- 
lour, in  ammoniac,  as  does  the  above-mentioned  precipi- 
tate^ but  as  this  property  does  not  exclufively  belong  to 
copper  akine,  no  deciilye  cenclufion  can  .b^  d<?4uced  g^tely 
from  this  circumftance.  Moreover,  the  bright  j^qvia-fnariae 
colour  of  this  precipitate,  prodaifed  by  m^ma  of  pruffi^^oil 
pot-aih,  has  abfoluteiy  nothing  in  conuaon  with  th^  re^ 
bipwn  colour,  with  which  copper  alivays  pr^fents  itfelf, 
when  thrown  down  from  any  folvfnt  by  that  precipitant. 

But  the  moft  convincing  proof  of  the,  total  abfence  of 
copper  in  this  inflance  was  aiFs^rded  by  the  following  ex- 
periment :  I  e;cpofcd  the  17  grains  of  .tlxe  gree;wili  precipi- 
tate (e)  to  red-heat,  in  a  crucible,  and  fubjedled  the  black- 
bi^wn  refidue,  which  weighed  feven  grains^  ^o  vigorous 
^cftioa  in  nitric  acid.  By  this  ueatment^  a  flight  q^jMi- 
tity  of  iron,  originating  from  the  Pruffi^  alkali  employed 
for  the  precipitation,  was  depofited;  and  all  the  remainder 
affondcd  a  green  iblutioo  with  nitric  acid.  This  \  diftri- 
tuted  into  two  phials ;  putting  into  the  one  a  piece  of  p^- 
lii^ed  iron,  and  into  the  other  a  ftick  of  zinc.  But  in  nei- 
ther of  them,  both  in  the  coldpr  heated,. could  tJb^  leaft  indi- 
cation of  copper  be  obferved. 

g)  After  I  was  thus  fully  certain  that  no  capper  was 
prefent,  I  could  not  account  for  this  conftituent  part  o^ 
chryfoprafe,  otherwife  than  by  taking  it  for  oxyded  nickel. 

E  E  4  This 
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This  conclufion  was  corroborated  by  all  the  phenomena 
above-mentioned,  which  wholly  rcfemblei  thofe  of  other 
experiments  which  I  made,  by  way  of  trial,  with  an  oxyd, 
prepared  from  the  utmoft  pure  reguline  nickel. 

Being  accuftomed  to  repeat  thofe  experiments,  which  lead 
to  hew  difcoveries,  in  order  to  fecure  myfelf,  by  the  agree- 
ment of  the  refults,  againft  accidental  miftakes,  I  fubjc&cd 
another  quantity  of  chryfoprafe  to  analyfis. 

The  blue  folutioti  of  oxyd  of  nickel  in  ammoniac,  which 
I  then  obtained,  I  diftilled  to  drynefs  from  a  retort ;  after 
which,  I  roaftcfd  the  refidue  with  wax,  in  a  gentle  heat, 
and  tried  to  reduce  it  to  the  reguline  ftate  upon  charcoal,  by 
means  of  borax  and  fufible  phofphoric  (alt.  The  redu<ftioa 
fucceeded  with  either  flux ;  but  it  required  to  be  ftrongly 
afCfted  by  the  blow-pipe.  While  reducing  with  borax,  the 
metal  would  not  eafily  run  into  a  button ;  but,  with  the 
phofphoric  fait,  it  proved  fomewhat  more  fuflble,  and 
yielded  a  white-grey  bead,  that  exhibited  a  (hining  polyhe- 
dral furiace,  and  a  finely  grained  fra&ure. 

Thefe  metallic  buttons  were  too  few  to  admit  of  a  farther 
examination.  For  this  reafon,  I  endeavoured  to  procure 
more  of  them,  which  I  effeSed  by  decompofmg  the  green 
earth  of  chryfoprafe,  defcribed  in  the  following  fe&ion ; 
and  the  third  fedtion  will  ihew,  that  thofe  feven  grains  of 
the  precipitate  obtained  by  Pruffian  alkali,  and  ignited  (/j, 
denote  H  grains  of  metallic  nickel  ^  or  three  grains  of  pure 
9xyd  of  nickel^  when  heated  to  rednefs. 
I 

Whence  the  conftituent  parts,  produced  from  the  300 
grains  of  chryfoprafe  decompofed,  are : 

* 

SiltK 
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SUex    ..,..«)..     268i)  288,50grs. 

•"—     •     .      .      •      i)      •      .         20J  ) 

Jiumine     .     • "  .      c )     ♦ 0,25 

LiW     .     ,     .     .     ^/) 2,50 

Oxj'i  ^  iron  ^     .     c) 0,25 

Oxyd  of  nlfhl      *    g) 3    ' 


^94.50 


Irofs,  which  the  chryfoprafe  fufFers  by 
ignition,  and  chiefly  coniifts  of  par* 
ticl^s  of  water ^  a)       5,50 


300 
With  this  proportion  of  the  conftituent  parts  of  chryfo- 
prafe, the  refults  of  feveral  of  my  experiments  agree  pretty 
well.  Yet  I  readily  admit,  that,  on  repeating  fuch  experi- 
ments, fome  fn^all  differences  may  take  place,  efpecially  in 
the  portions  of  iron  and  nickel,  fmce  the  green  colour  of 
this  foflil  fo  often  varies.  In  like  manner,  I  have  fometimes 
difcovered  more  fenfible  indications  of  magnofiau  earth, 
though  never  amounting  to  mor^  than  f  per  cent, 

SECOND  SECTION. 

Analyfis  of  the  Green  Earth  of  Chryfoprafe. 

a)  Among  the  varieties  of  the  glittering,  fatti(h,  green 
earthy  that  fometimes  accompanies  chryfoprafe,  I  felc<^ed 
that  for  the  prefent  enquiry,  which  by  its  uniform  apple- 
green  colour  is  diftinguiihed  from  the  others,  as  the  moft 
pure  and  leaft  contaminated  with  heterogeneous  matters. 
Upon  threi  hundred  grains  of  this,  put  in  a  retort,  \  poured 
four  times  their  weight  of  an  atpia  regia^  qompofed  of  three 
parts  of  muriatic,  and  one  of  nitric  acid^  and  at  iirft  di- 
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gefted  them  for  a  whire.  The  ai^ioa  of  the  acid  upon  tfier 
earth  was  attended  with  an  extrication  of  yellowiih  va- 
pours* That  portion  of  the  acid  which  pafled  ova:  wa*» 
poured  back  Into  the  retort^  with  the  addition  of  one  part 
©f  frefli  nitric  acid  \  and,  after  a  fecond  digeftion,  diftilled 
off*  to  moderate  drynefs.  The  remaining  mafs,  whofe  green 
colour  was  now  changed  int©  a  yellow,  was  again  digefted 
with  the  acid  that  had  been  abftrafted,.  and  next  feparated 
by  filCering  from  the  indiSblvable  refidue. 

h)  This  refiduc,  which  refifted  the  attack  of  tfe  digefting 
acid,  confifted  of  a  very  tender,  |oofe,.  dazzling-white,  and 
^xXXxrm^JiBceous  earthy  that  weighed  105  grains  after  de- 
ficcation  in  a  red-heat,  I  mingled  and  ignited  it  with  210 
grains  of  carbonated  pot-alh ;  upon  which  I  trkurated  the 
jnafe  with  water,  fuper-faturated  it  with  nitric  add,  digefted 
and  filtered  it.  In  the  fluid  that  pafled  through  the  paper 
Slothing  could  be  found,  -except  oru  grain  of  filcx. 

c)  The  folutlon,  fepatated  from  the  filex  (^),  hada  green 
€<^ur.  It  was  combined  with  carbonat  of  pot*a(h,  and 
the  precipitate  produced  was  edulcorated  and  dried  in  the 
air.  This  precipitate  had  a  pale  green  colour,  like  the 
crude  earth,  and  weighed  280  grains.  By  way  of  previous 
exammation,  I  diflblved  one  fifth  part  of  it  in  muriatic  acid, 
and  tried  the  folution,  which  again  exhibited  ks  original 
green  colour,  in  the  following  manner : 

it).Ammomac  threw  down  a  white  green  precipkatr, 
whicfay  on  adding  more  ammoniac,  in  part  re-diiTolved, 
and  produced  a  blue  ttndure. 

'  ^)  By  means  of  pruffiaud  pnt^Jk^    a  copious  ie»- 
grc^i  precipilate,  inriining  to  blue,  fell  down. 

y)  Ttn&wn 
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and  its  concomitant  green  Earth.         427 
y)  Ttnifurr  of  nut-galls  produced  a  faint  ink-colour* 

i)  With  alkalim  fulfhunt  there  arofe  a  blackifll 
precipitate. 

•)  In  the  remainder  of  that  fifth  part  of  the  muriatic 
folution  I  immerfed  a  polipyed  irony  which  became  tar- 
nifbed)  of  a  grejr  colour ;  but  no  iign  of  copper,  either 
in  a  cold  or  a  warm  temperature,  appeared* 

d)  The  other  four-fifth  parts  of  the  green  precipitate  {c\ 
which  now  contained  one  half  ounce  of  rough  earth  of 
chryfoprafe,  cleared  from  filex,  were  difiblved  in  nitric  acid, 
^d  treated  with  an  over-proportion  of  carbonated  ammo- 
niac, (baking  it  feveral  times.  The  fupernatant  blue  folu- 
tioti  was  decanted  on  the  next  day  from  the  refidue ;  and  to 
this  laft  frefh  portions  of  ammoniac  were  repeatedly  added, 
till  it  ceafed  to  afford  a  blue  tin<3ure,  that  could  beobferved* 

e)  The  refidue,  left  after  the  extraction  by  ammoniac, 
was  a  loofe  white-grey  earth,  weighing  85  grains  wheh 
dried  in  the  air.  It  was  diffolved  by  digeftion  in  nitro- 
muriatic  acid,  and  tinted  with  cauftic  ammoniac,  until  no^ 
thing  more  fell  down.  The  light-brown  precipitate  then 
obtained  was  heated  to  rednefs  ;  after  which  it  weighed  26 
grains.  Nitric  acid  was  next  affiifed  upon  it  in  a  retort,  and 
again  abftrai^ed  by  diftillation  ;  and  this  abftradion  and 
digeftion  were  repeated  twice  more.  I  then  urged  the  fire 
of  the  coals  fo  as  to  redden  the  retort,  powdered  the  cal- 
cined refidue,  diilblved  it  in  dilute  nitric  acid,  and  threw  it 
upon  the  filter.  There  remained  a  red  cxyd  9f  hm^  which^ 
dried  and  deflagrated  with  wax,  was  attraded  by  the  mag- 
net,  and  weighed  eleven  grains.   ' 

/)Tht 
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f)  The  15  grains  which  yet  remained  in  the  folution 
after  the  reparation  of  thefe  li  grains  of  iron  (<?),  were  pre- 
cipitated by  mild  foda,  deficcated  in  the  air,  and  extracted 
in  the  cold  by  diftilled  vinegar.  This  attacked  it  with 
cfFervefcence  j  but,  when  again  filtered  off,  and  treated  with 
carbonated  foda,  it  dcpofited,  without  any  efFerv^efcentc,  a 
loofe  earth,  which  after  ignition  weighed  three  grains  j  and, 
being  tried  with  fulphuric  acid,  proved  to  be  magncfia.  The 
remaining  earth,  now  reduced  to  12  grains,  when  calculated 
the  ignited  ftate,  was  alumine. 

g)  There  ftill  remained  that  fluid  {j)y  from  which  the  iron, 
and  the  magnefian  and  aluminous  earths  were  precipitated 
by  cauflic  amm6niac.  It  was  warmed,  and  combined  with 
carbonat  of  foda,  which  precipitated  \\  grain  of  crude  cal- 
cartous  earthy  for  which,  to  avoid  fmall  fn^ftional  parts,  I 
put  one  grain  of  burnt  lime  in  the  account, 

h)  I  now  return  to  the  blue  extraction,  prepared  with 
carbonated  ammoniac  (^).  I  diftilled  it,  together  with  the 
water  employed  for  lixiviating  the  refidue,  from  a  retort, 
almoft  to  drynefs.  The  refidue  I  foftened  with  water,  and 
found,  that,  upon  filtration,  it  left  feven  grains  of  4  pulveru- 
lent ifabella-coloured  earth  j  which,  by  ignition,  loft  one 
half  of  its  weight,  yet  continued  unchanged  in  colour.— 
When  previoufly  difliblvcd  jn  nitric  acid,  it  was  thrown 
down  of  a  white-yellow  by  alkalis,  of  a  pale  olive  by 
prufHatqd  pot-afh,  aiid  of  a  light-brown  by  arfenical  alka- 
line fulphuret ;  but  by  the  tindture  of  galls  it  would  not  at 
all  precipitate.  On  this  account  I  confidered  it  as  an  im-  ♦ 
pure  Qxyd  of  nickel,  ^ 

/)  As  no  ammoniac  any  longer  predominated  in^the 
fluid  which  had  been  filtered  off  from  the  ifabella-colofred 
earth  (b)'i  it  had  again  a  bright  grafs-green  colour.     I  now 

»      ^dcaronrcd 
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endeavoured' to  feparate  the  fubftanc^  which  it  held  .in  foi- 
iution,  by  adding  alkaline  falts. — Yet  I  could  not  com;- 
pletely  fucceed ;  and,  notwithftanding  that  I  watched  the 
moft  exad  point  of  faturation,  this  middle  (or  earthy)  fa- 
line  liquor  ftiil  retained  part  of  that  fubftance  in  a  diflblved 
ftate.  The  greateft  portion  of  the  precipiute  I  firft 
obtained  by  means  of  mild  ammoniac;  and  when  this 
had  been  fcparated,  mild  pot-afh  threw  down  igiother  por* 
tion.  The  precipitate,  collefted,  wafhed,  and  dried  in 
the  air,  had  a  pale,  whitifli-green  colour^  and  weighed  50 
grains. 

Jt)  Thirty  grains  of  this  precipitate  were  ignited  -  for  f  an 
hour  5  whereby  its  whitiflx  green  was  altered  to  a  grey- 
green  :  and  it  loft  half  of  its  weight.  Thofe  50  grains, 
therefore,  muft  be  eftimated  at  25  grains  of  ignited  exjj  of 
nickel.  In  this  inftance  I  did  not  perceive  that  fort  of  ex- 
crefcence  which  ufually  takes  place  when  oxyds  of  nickel, 
procured  from  ores  of  that  metal,  are  expofed  to  fire ;  per* 
haps,  becaufe  no  portion  of  arfenic,  by  the  efcape  of  which 
thofe  delicate  ramifications  are  probably  produced,  was 
here  prefent. 

/ )  Since  neither  acids  nor  alkalis  would  precipitate  any 
thing  from  the  remainder  of  the  fluid  above  mentioned  (i)^ 
it  now  only  remained  to  apply  pruffiat  of  pot-a{h.  This 
ftill  precipitated  a  confiderable  quantity  of  a  pale  fea-green 
earth;  which,  upon  wafliing  and  ignition,  became  gran u- 
lar,  aflumed  a  brown  colour,  and  weighed  21  grains* 
This  quantity,  calculated  after  the  manner  to  be  explained 
in  the  third  feftion,  indicates  9  grains  of  ignited,  pure  oxjd 
•f  nickel. 

Therefore,  the  conftituent  parts  contained  in  half'  an 
mnee  of  that  variety  of  the  grun^iarth  of  chryfofrafiy  Muhich 

had 
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had  been  ein^ploytd  for  this  invedigation)  are  the  folIa^-» 
ing : 

aUx  (firtce  105  grains  werel 

obtained  from  300  >     ^)     .     .     .     8ij  grains 
grains  of  that  earth)  J 

Alumxne f)     ...     12 

Magnefta /)     .     .     •       3 

Linu ^)     •     .     .       I 

Oxjdofiren /)     .     .     .     Ii 

Oxyd  of  nickel h)      3n 

..-...>&)  25    I     .     37,50 

'"■   ■■ 0     9  i      ^ 

148,50 
Loft,  very  nearly  approaching  that^j 

which  the  rough  earth  of  chryfo-  >     .     .     .      9 1,50 

prafe  fuffers  by  red-heat  J  

240 

THIRD  SECTIOX. 

Clofer  F4xamination  of  the  Portion  of  IS! ickd  con- 
tained in  Chryfoprafcy  and  its  concomitant 
Green-earth. 

In  order  to  examine  more  accurately  the  whltijlh-grccn 
metallic  oxyd  that  enters  into  chryfoprafe,  as  well  as  its 
concomitant  green,  earth,  I  procured  another  qua&tity  of 
it,  by  repeated  decompofitions  of  thofe  two  fubftances,  per- 
formed in  the  marmer  before  defcribed.  This  I  fubjcdled 
to  .the  following  experiments^ 

a)  Treated  -with  ammoniac^  it  foon  diffoired,  and  yicjWed 
Z  pure^lue  tinaure,  though  left  iaturatcd  than  that  which  is 

af- 
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^iForde^b}'  tb^.iplutioa  of  co^pper  in.  aaimoni^c,  twfdc  with 
<h9  UruQ  propprtion  of  thefe  rdpei^ive  ixigredieius.  If  nitric 
4%  id  beJL{Fufed  in  aquasttty  a  little  beyond  what  is  neceflary 
to  faturate  the  ammoniac,  the  falution  appears  of-  a  light 

grafs  green. 

Jj)  It  entirely  diiTDlved,  and  with  effcrvefcence^  in  ful* 
pluric  acid.  It  like,wife  gave  with  this  a  green  iblution; 
f:i>m  w^ich 

<t)  Carbonated  poUaJJj  precipitated  that  oxyd  of  a 
whitifh-greea* 

B)  P ruffian  ttlkali  of  the  iamc,  but  fomewhat  darker 
wolour. 

y)  TtnSfure  of^alls  produced  no  change  nor  turbid^ 
nefs  in  the  foliition. 

v)  Jrfentated  aliaUne  fulphuret  threw  down  a  great 
ijuantity  of  a  black-brown  precipitate ;  but  of  which 

i)  Neither  on  foJiJhed  irorty  nor  on  zincj  any  thing 
.  of  a  metallic  nature  would  depofit ;  the  folution  pro- 
ducing only  fome  weak,  grey  fpots  on  thefe  metals. 

-^  15y  expofure  to  open  air,  this  folution  fliot  into 
clear,  emerald-green,  rhomboidal  cryftals  of  fulphated 
nickel^  which,  by  roafting,  crumbled  into  a  white** 
greenifti  powder. 

c)  The  green  oxyd  of  nickel,  tried  upon  charcoal, 
With  a  blow  pipe,  Ihewed  the  f;>llowing  appearances  :— 

a)  Ignited  lyy  itfelf,  it  became  vioki  ;  but  ftewel 
no  dtfpofiti<ntto  fiife. 
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fi)  With  torax^  affifted  by  a  continued  ftream  of 
(  air  from  the  biow-pipe,  it  fafed^  and  was  partially  re- 
duced to  a  white-grey  metallic  ma(s  ^  but  which  woukl 
not  run  into  one  fingle  button. 

y)  Ph$rphated  alkali  likewife  reduced  it  to  the  regu* 
line  ftate,  at  the  fame  time  that  it  more  readily  united 
into  one  bead.  The  glafs  globule  exhibited,  during 
the  afiion  of  heat,  a  garnet-red,  but,  after  refrige- 
ration, a  hyacinthine  colour. 

d)  I  now  attempted  its  redufiion  in  the  crucible.  With 
this  defign,  I  introduced  the  15  grains  of  metallic  oxyd, 
remaining  after  ignition  from  thofe  30  grains  mentioned 
(2  Sed.  k)^  into  a  crucible,  previoufly  mixed  with  the  fame 
quantity  of  refin,  and  three  times  that  of  calcined  borax,  and 
covered  the  whole  with  common  fait.  The  veffel  was 
then  conveyed  to  the  melting-furnace,  and  the  fire  managed 
in  about  the  fame  manner  as  on  aflaying  copper.  After 
cooling,  the  infide  of  the  crucible  was  found  lined 
with  a  thin  glazing,  on  fome  places  of  the  upper  part,  of  a 
green,  but  on  the  lower  one,  of  a  bright  hyacinthine  co- 
.  Jour.  The  mafs  itfelf  fufed  well  ;  and,  on  breaking 
the  veiTel,  there  was  found,  under  the  colouriefs  (aline 
cover,  a  tranfparent  ligkt-brown  glafs,  and,  between  this, 
a  metallic  button.  This^  however,  being  refra&ory, 
had  not  run  into  a  compact  mafs,  but  was  only  con* 
^lutinated,  confifting  of  feparate,  fmall,  loofcly-cphcrcnt 
globules. 

This  metal  had  a  perfeft  metallic  luftre,  and  a  grey 
colour,  verging  to  the  red  When'  freed  by  clutriatioo 
from  the  adhering  fcoria,  it  weighed  9J  grains.  But  as 
bofe  and  there  fome  minute  grains  were  flicking  to  the 
fragments  of  the  crucible^  not  eafily  feparablc>  I  may  pro- 
•   1  perly 
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^ty  dkiiiate  them  at  |  grain  1  wherefore  the  weight  of 
the  metallic  nicht  is  determined  at  10  grains. 

•]  The  magnet  ha^  attraded  thefe  tnttallic  grain! 
with  fuch  ntpidi^,  that,  on  its  approach,  the  whole 
iquantitjr  adhered  to  it  in  an  inftant ;  and  not  one  fin^ 
%\t  globule  remained  behind; 

8)  One  grain  of  them  by  weight  afibrded,  with 
fn^huric  acid^  affifted  by  heat^  a  graft-green  folution ; 
from  which 

y)  AmriMiae  again  precipitated  th^  metallic  port,  of 
^  bright  whitilh^green )  but,  on  being  aSiried  in  greater 
quantity,  it  foon  re-dUToIred  it  clearly,  and  of  a  fky- 
4>luecQlottr; 

*)  Five  gralhs  Of  this  reddded  nickel,  difiblved  in 
kitrii:  aeidy  and  thrown  down  by  Pruffian  aliaUj  then 
^dttlcomted  and  dried^  gare  a  £bugreen  precipitate  | 
Which,  expofed  to  recUheat^  left  15  grains  of  a  granif- 
lar  refidue^  wholly  attraAiUe  by  the  magnet* 

t)  Thofe  metallic  grains  urged  by  the  flam^  iq>OA 
tharcoal,  before  the  blow-pipe,  exhibited  no  difpoficioA 
to  melt,  or  fufe^  but  turned  to  a  greenifli  oxyd. 

t)  When  filled  widi  heraxj  they  likewife  would  iiot 
re^ily  -tntsr  into  fuiion.  The  glaft  of  borax  turned 
afli-f  rey  and  opake  |  and  the  metal  remained  in  it  ia 
a  divided  ftate. 

n)  But  with  fufible  phfiffhme  fali  tEey  melt^  pretty 

ibon  into  one  fingle  bead,  of  a  polyhedral  furface« 

The  glaft  globule,  whi(fli»  during  the  aftioa  of  heat^ 

r  f  was 
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was  of  a  deep  garnet^red,    became  tranfparent  aftor 
cooling)  and  afiumed  a  fine  hyacinth  colour. 

^)Notwithftanding  that  all  thefe  fa£ls,  taken  together,  Aif- 
ficicntly  dcmonftrate  that  the  conftituent  part  of  chr)rfo«- 
prafe,  from  which  its  peculiar  green  colour  arifes,  is  a 
true  oxyd  of  nickel ;  yet  I  have,  for  the  fake  of  fuperabundant 
evidence,  made  other  experiments  with  an  oxyd  of  nickel, 
which  I  prepared  by  the  following  method. 

A  portion  of  ore  of  nickel^  from  the  pit  Komg  David^  on 
the  Saubergy  at  Jnnaherg^  was  coarfely  pounded,  the  pureft 
pieces  feleSed,  converted  into  a  grofs  powder,  and  roafted 
in  (hallow  pots,  as  long  as  any  arfenical  vapour  exhaled.' 
The  powdered  ore  accoutred,  by  this,  a  dirty  green  colour, 
and  vegetated,  in  part,  into  ramified  figures.  This  oXyd  of 
nickel  I  reduced  with  black  flux,  and  obtained  a  yellowifh- 
white,  brittle^  metallic  button,  of  eafy  fufion.  This,  being 
once  more  calcined,  was  digefted  in  a  retort,  with  an  equal 
quantity  of  ftrong  fulphuric  acid;  after  which  the  acid  was 
again  diftilled  over  to  drynefe,  and  the  refidue  re^iflblved 
in  water,  and  filtered.  At  the  beginning,  the  folution  de- 
pofitcd  fmall  cryftals  of  arfenic;  and  when  thefe  had  been 
removed,  the  fulphated  nickel  fhot  into  beautifjiil,  deep- 
green,  rhomboidal  cryftals.  This  vitriol  of  nickci  I  again 
dilTolved  in  water,  and  precipitated  it  by  means  of  carbonated 
pot-afh.  Upon  the  oxyd  of  nickel  thus  obtained,  when 
wa(bed,  dried,  and  pulverized,  ammoniac  was  affufed. 
This  laft  foon  extradcd  a  fine  blue  tinSure,  which,  fil- 
tered oF  from  the  refidue,  was  faturated  with  nitric  acid  i 
and,  by  means  of  mild  pot-aih,  all  the  whitiib«green  earth 
which  it  would  yield  was  precipitated  from  it. 

With  this  oxyd  of  nickel,  cxtraded  in  this  way  firom  its 
ore,  I  have  inftitiited  various  experiments,  for  the  iake  of 

trial  \ 
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krial'}.  which^  to  avoid  prolixity,  I  Ihall  not  paiticu>- 
iarljr^  enuiBerate.  I  will,  therefore^  only  ftate,  that  this 
oxyd,  as  to  th6  eflential  phenomena,  has.  perfedly  agreed 
with  that  excraded  from  chryfoprafe, 

/)  Thofc  who  dcfirfe  information  rcfpedlirig  the  habi- 
tudes of  nickel  in  general,  I  refer, to  the  valuable  treatife  of 
Bergmann  •  on  that  metal ;  where  he  relates  his  experiments, 
made  with  unwearied  patience,  for  the  purpofe  of  extraft- 
ing  the  regulus  of  nickel,  in  a  ftate  of  purity,  from  its  ores, 
in  which  it  is  conftamly  accompanied  by  foreign  metallic 
fubftances,  The  difficulties  which  take  place  in  thofc  pro- 
cefles,  I  have  found  confirmed  by  my  own  experiments  : 
but  I  think  the  beft  method  of  obtaining  the  i-eguline  part 
of  nickel  is  that  defcribed  above )  namely,  by  means  of 
ammoniac :  yet  the  produ<^  becomes  fomewhat  expenfive. 

In  the  chryfoprafe,  on  the  contrary,  the  oxyd  of  nickel  is 
not  mixed  with  other  metallic  matters,  a  very  flight  portion  of 
iron  excepted  ^  and  fince  the  procefs  which  I  have  there  given 
likewife  lerveis  to  feparate  this  incdnAderdbie  ferruginous 
ingredient,  we  may  fafely  confider  the  metallic  nickel^  pro- 
duced from  chryfoprafe,  or  its  accompanying  green  earth, 
to  exift  in  the  fhte  of  the  utmoft  pojjible  purity. 

g)  Tb  this  affeition,  however,  it  may,  perhaps,  be  ob- 
jeSed,  that  the  rtickel  obtained  in  that  way  ftill  obeys  the 
magnet,  and,  therefore,  jtt  contains  fome  iron^  But  has  it 
-  as  yet  been  unqueftionably  proved,  that  iron  alone  is  fub- 
jeded  to  the  law  of  magnetic  attraSion  ? — Have  the  argu- 
ments which  various  philofophers  have  brought  forwaird 


'     •  TM.  Bergnmnn  Opufc.  Phys.  ct  Chim.  vol.  II.  page  231, 
*^i  Niccok,  . 

F  f  2  againft 
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-againft  this  fuppofitlon,  baen  completely  refuted  ?— «When 
the  chemift  no  longer  finds  any  trace  of  iron  m  pore  06* 
ibalt|  or  In  pure  ntdcel,  and,  neverthelefS)  obferves  the  mag- 
net to  a£l  upon  it— can  hfs  doubt,  whether  the  attradive 
force  of  the  magnet  be  confined  only  to  iron,  as  has  beeii 
hitherto  believed,  b^  fairly  r^^'ftcd  without  any  farther  in-^ 
vefligation? 

b)  I  muft  yet  mention  fbroc  ekpirimenu  relative  to  vitrlfi* 
cation^  for  which  I  have  ufed  the  rough  chryfoprafe,  as 
well  as  the  oxydof  nidcel  extraAed  from  it,  in  combination 
with  various  other  vitrifying  media. 

«^  Rough  chryfoprafe^  finely  powdered  and 
elutriated,     .....        I  part. 
Carbonated  pot^aflf J     .     •     •     •        2  parts, 

mixed  and  fufed  in  a  crucible,  afforded  a  violetJ)lue  glafs, 
which  deliquefced  in  the  air  to  a  brownifh  fluid. 

P)  Rough  chryfoprafe     ...       5  parts. 
Carbonated  pot-afh      ...       4  parts, 

gave,  after  a  fufion  continued  /or  two  hours,  a  beautiful 
hard  glafs,  of  a  violet-blue. 

y)  Rough  chryfoprafe    \    ^         1    eqoal  parts 
Dry  carbonated  foda    ...    $      of  each 

-yielded  a  tournuiline-brown  glafs,  tranilucid  only  in  thin 

fplinters.    It3  fur&ce  had  feme  delkate  veins  of  tetica* 

.lar  delinealion&  i  produced  by  extremely  fmall  graaas  of 

'ripduced  nickel,  lying  clofe   to    each  other  in  a  linear 

range. 

'  This  redufiion,  which  takes  place  witfa<wt  the  addition  of 

any  combuflible  matter,  is  remarkable*    LehmannTasshtkitt 

I  men- 
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mentioned  a  bead  of  reduced  nickel,  obtained  from  chrTfo. 
prafe  by  reducing  fluxes  ;  but  he  miftook  its  nature,  crK>. 
neoufly  confidering  it  as  iron. 

^)  Rough  chryfifprafe^  and  •      ;  . 

Calcined  borax^  in  equal  quantities, 

gave  a  brown  tranfparent  glafs,  rcfembling  rock-cryftal  of 
that  colour.     (Rauci-fopas). 

•)  Prepared//w^»x  earth    .     .     80  grains, 
Carbonated  pot^Jh     .     ,     .        60 
Oxyd  of  nickel^  from  chryfiprafe     3 

yielded  a  clear,  violet-blue  gla6. 

f)  PrcpscredJUiceous  earth    .    .      80  grains, 
Carbonated  pot-a/b       ...      60 
Oxydafnichl^  from  the  ore  of^ 
that   *  '  '  "  *      •         -    ^ 


)xydaf  niciely  from  the  ore  af\ 
that  metal  oiJnnabergy  ot-  f 
Uined  by  the  procefs  men-  C 
tionedat  (e)     .     .     .        J 


By  this  eaiperiment  I  olrtained  a  glafii  of  a  vi<rift<^lDtr 
^Iqmi?,  perfWUy  refembling  die  laft. 

j»)  Frejptind'fUceious  earthy 

Burnt  i(T<w;  of  each    •    •    .    6a  grains  of  each 
OxydofmciilixotsLcbryftprafo       3 

produced  a  clear,  light^brown  glafs. 

•)  PrcpsLTtdfRceotts  earth 
yitrified  phcfph^ru:  acidy  pte^ 
pared  from  bones,  60  grains  of  each 

Oxyd  ofmckel  from  cbryfoprafe  3  grains, 

irfa  have 
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haye  afforded  a  honey^yejlow  gtafs  %  tnit  whidi  did  oot  hcn 
come  e^itir^ly  ckjir, 

/)  Of  the  various  inferences  that  may  be  drawn  from  th^ 
preceding  fafts,  I  will  fele£t  only  a  fc^. 

Lehmonny  to  my  k;iowledge,  was  the  firft,  who  obferved 
that  chryfoprafe  affords  a  blue  glajs  by  fufion  with  carbona^ 
pf  pot-afh.  This  obfervation  is  confirmed  by  the  experi- 
ments of  jfchard^  made  on  the  fubje<Jl  pf  the  fufibility  of 
various  fubHancesi  The  foregoing  experiment  (i)  Ihews^ 
that  this  blue  colour  folely  depends  on  the  portion  of  nickel 
contained  in  chryfoprafe ;  and  it  is  proved,  by  the  experi- 
ment (^),  that  the  oxyd  of  nickel,  if  freed,  as  much,  as  is 
practicable,  from  extraneous  admixtures,  poffefTes  the  pro- 
perty of  .tirigiog  glafs-»frits,  mixed  with  mild  pot-afli,  of  a 
blue  colour,  on  their  .vitrification.  But  what  can  be  the 
reafon,  that  this  b^ue.  colour  is  not  produced  by  means  of 
mild  foda  employed  in  the  fame  manner  i  T<j  what  caufc 
is  that  difference  t0  be  afcribed  ? 

The  fame  experiments  alfo  prove  that  Le  Sage  ♦  was  in 
the  wreng,  when  lie  aCerted  that  the  metallic  ingre£ent  in 
chryfoprafe  is  cobalt.  ..Befides  cobalt, -:we  now  know 
feveral  metallic  fubftances  capable  of  producing  a  blue  glafs, 
under  certain  conditions,  with  which  the  chemift  Ihould 
be  thoroughly  acquainted,  before  he  infers  from  this  the  na- 
ture of  any  metallic  fifbftance.  Thus,  €obalt  covers  all 
fluxes,  (enamel?,  glafs-paftes)  bluej  while  oxyd  of  wolfram 
(tungflen)  imparts  a  blue  colour  to  fuch  frits  only  as  are 
mixed  with  phofphoric  falts,  leaving,  on  the  contrary,  thofe 


•  See  Analyfe  Cbimlque  et  Concordance  des  Trots  Rtgnes^  par  Mr. 
Sage,  torn,  II.  Paris,  1786^  page  73. 

-     ;  co- 
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colourlefs  that  are  combined  with  borax.  In  like  manner, 
the  oxyd  of  nickel  tinges  blue  the  frits  prepared  with  carbo- 
nat  of  pot-afli ;  but  brown,  thofe  into  which  carbonat  of  fo- 
da,  or  borax,  enters ;  and,  laftly,  it  produces  a  honey-yellow 
in  fuch  as  are  mixed  with  a  neutral  phofphat. 

Since,  therefore,  chryfoprafe  does  not  aiFord  a  blue,  but 
a  hrown  glafs,  when  melted  with  borax ;  this  fad,  together 
"with  the  knowledge  that  no  trace  of  any  green  fympathctic 
ink  is  difcovered  in  its  muriatic  folution,  is  alone  a  fufficient 
evidence  of  the  abfence  of  any  portion  of  cobalt  from  that 
foi&J.  Le  Sage  tells  us,  indeed,  he  has  produced  a  blue  glafs 
from  chryfoprafe  and  borax ;  but  again  this  allbrtioD  of  his 
does  not  correfpond  with  experience. 
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XLV- 
CHEMICAL  EXAMINATION 

OF    THB 

NOBLE  OPAL, 

From  Cscherwenitza^  in  Upper^Hungarj^ 

If  the  Nobk  Opal,  cfFulgent  ^ith  \'ariegated  colours  {chat^ 
eyant)  be  contraflfed  with  the  colourlcfs  rock-crj/ial  and  the 
dull,  dark  cokxired  Jltnty  it  would  hardly  be  poffiblc,  were 
it  not  for  the  conviftion  afforfed  by  chemical  experience, 
to  be  perfuaded  that  the  chief  conftituent  part  of  thofe  three 
fpecies  of  ftones,  fo  diffimilar  in  their  external  appearance^ 
is  the  fame  fimple,  pure,  filiceous  earth,  or,  at  leaft,  only  in 
exceedingly  fmall  proportions,  mingled  with  foreign  ingre* 
dients  ;  and  that  it  is  only  the  dilFerence  in  the  ftate  of  ag- 
gregation which  modifies  the  one  to  opal,  the  other  tct 
rock-cryftal,  and  the  third  to  flint. 

But  that  the  nobk  opal*  really  belongs  to  the  pureft  fort^ 
of  filex,  is  demonftrated  by  the  following  analyfis. 


*  EJtner  has  publifhed  in  his  Miner  of ogy^  vol.  II*  page  40a  (^<l, 
«n  ample  defcription  of  this  beautiful  (lone;  taken  principally 
from  the  valuable  opals  in  the  Imperial  Cabinet  at  Vienna,  fo 
diftinguiflied  by  their  beauty  and  magnitude  ;  and,  befidcs,  from 
thofe  in  the  collcdlion  of  opals  of  Abbi  Neumann,  Dire^oi^  of  the 
Imperial  Cabinet  of  Medals,  which,  perhaps,  is  the  mod  complete 
in  its  kind.  Of  the  accurate  agreement  of  thofe  defcriptions 
with  the  originals,  I  had  the  pleafurc  of  convincing  myfelf  by  my 
own  infpctlion,  at  Vienna, 
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A  piece  of  rDugh9  or  unwrpught  noble  opaI>  weighing 
^6|  grainS)  was  expofed  to  fire>  in  z  w^U-covered  porcelain-* 
fefiel.  It  crackled  at.  tbe  very  flrft  degree  of  heating. 
When  the  noife  cau&d  by  this  bad  geafed,  it  was  k^pt  iii . 
Ignition  for  half  an  hour  longer.  After  cpqling,  it  waft 
found  burft  into  fmall  ilaty  fplinters,  of  a  pure  oiilk-r 
white,  and  a  furface  partly  glittering,  partly  ^izjOL  enamels 
Ipfke.  The  ycllowifli*  ferruginous  covering,  which  it 
perceivable  even  in  the  rough  ftone,  and  penetrates  its 
f xtremely  minutes  fiffurcs,  was  changed,  by  the  ignition,  to 
g  high^yellowredj  and,  in  part,  iridefcent^  or  exhibiting 
phanges  of  rainbow  colours.  It  experienced  a  lofs  o(v 
^^ight  of  7 J  grains,  or  about  10  per  cent. 

B. 

a)  Hundred  grains  of  rough,  noble  opal,  finely-puU 
yerized  in  the  flint  mortar  with  wat^r,  were  mixed,  after 
cxficcation,  with  aoo  grains  of  dry  carbonated  foda,  and 
fbbjeded  to  moderate  red-heat  for  two  hours,  in  a  filver- 
piicible. 

The  mafs,  which  but  lopfely  coalefced,  was  then  tri- 
turated,  foftened  with  water,  fuper-faturated  with  muriatic 
acid,  and  brifkly  digefted.  The  fluid  formed -a  gelatinous 
coagulum  as  it  cooled.  When  diluted  with  more  water, 
and  again  digefted,  it  was  filtered,  and  the  filiceous  earth 
remaining  on  the  paper  thoroughly  lixiviated,  and  ignited^ 
jifter  previous  drying.     It  then  weighed  90  grains. 

c)  The  muriatic  liquor  was  reduced  tp  a  fmall  bulk  by 
evaporation,  and  treated  with  cauftic  ammpniac,  added  in 
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excefs.  But  only  a  very  fmall  quantity  of  brownifli  floc«- 
culi  feparated,  condfting  merely  of  iron,  and  amounting  to 
lb  of*  Z^^^^y  when  colle£ted  and  ignited. 

But,  fince  the  rcry  pure  white  colour  of  the  ignited  opaf 
evidently  proved,  thai  this  .flight -portion  of  iron  does  not 
eflentially  belong  to  its  mixture ;  and  fince,  befides,  not  the 
leaft  perceptible  trace  of  alumine  appeared,  I  can  only 
reckon  as  real  coaftltuent  parts^  in  the  opal  here  examined^ 
the  following  3 

Silex     ....     901 
Water  .    .     .     .     lo 
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XLVI. 
CHEMICAL  EXAMINATION 

OF    THE  '    . 

SAXON   HYDROPHANES*. 


/xMONG  thofe  varieties  of  opal,  which  are  known  hy 
the  names,  hydrophatus^  changeable  opaly  oculus  mundij  mid 
poflefs  the  remarkable  property  of  becoming  tranfparent  in 
water  or  o^^er  fluids,  thofe  from  $axony  are,  befides,  par«i 
ticularly  difting^iiih^d  by  the  beautiful  opalefcent  play  or 
change  of  colours,  which  they  exhibit  in  that  fituaiion,  of. 
which  fome  exhibit  feiifible  indications,  ev^n  in  their  na-t 
tpral  dfy  ftatp.  -  • 

Yet,  although  hydrpphanes  has  been  analyfed  by  various 
perfons,  the  proportions  of  its  conftituent  parts  are  ftated 
very  differently. — From  this  difagreement,  Wiegleb  wa3 
induced  to  inftitute  a  new  examination  of  this  ftone,  which 
made  it  appear,  that  the  argillaceous  ingredient,  to  which 
that  peculiar  phyiical  property  of  hydrophanes  has  been  er- 
roneoufly  attributed,  is  a  much  fmaller  conftituent  part  than 
has  been  aflert^d  by  various  authors. 

This  inveftigation,  made  by  TVieglebj  does  not  thoroughly 
^grec.  with  the  refult  of  that  which  I  performed  with  vari-» 
ous  hydrophanes,  kindly  given  me  by  Baron  RacknitZj  of 
Drejden^  ^nd  found  at  SelttXy  near  Hubertsburg.  This  ^ 
learned  connoiflcur  and  refpeftable  promoter  of  mineralogi* 
cal  fcience  Iike\*rife  confirms  the  circumftance  related  by 
Wlegleby  that  hydrophanes,  while  in  the  mine,  is  foft  j  and, 

r  ■       ■  ■■  ■  it  '  ' 

•  Cbemtfche  Annalen^  »790,  part  I.  page  6i.  Chemifcbe  Jnnalen, 
J789,  part  I.  page  402. 

in 
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in  this  ilate,  fufceptible  of  receiving  impreffions  firom  hard 
bodies. 

a)  One  hundred  grains  of  this  Saxon  hydrophanes  were 
coarfely  divided  or  bruifed,^  and  ignited  upon  red-hot  coals, 
in  a  fmall  glafs  retort.  At  the  end  of  this  proc^fs  there  ap- 
peared, in  the  receiver,  an  empyreumatic  water,  covered 
with  a  thin  greafy  pellicle.  The  lofs  of  weight  arifing  from 
this  was  $\  grains. 

I)  The  ignited  hydrophanes  tiras  then  triturated  to  a  fiib- 
tie  powder,  mixed  with  twice  its  weight  of  carbonated  foda, 
and  kept  in  a  moderate  heat  for  two  hours.  When  the 
mafs  had  cooled,  it  was  powdered,  fuper-feturated,  and 
digefted  with  dilute  muriatic  acid.  This  done,  the  muri- 
atic fluid  filtered  oflF  from  the /fUceaus  earthy  that  had  much 
fwclled,  together  with  the  lixiviating  water,  was  concen- 
trated  by  evaporation,  and  faturated  with  cauftic  ammoniac; 
by  which,  however,  only  a  fmall  precipitate  was  produced, 
confifting  of  pure  aluminey  unmixed  with  iron,  and  weighing 
J I  grains  after  ignition.  Nothing  farther  was  found  in  the 
remaining  liquor. 

Hundped  parts  of  this  hydr^phames^  from  Saxonyy  ther&. 
fore  contain:    - 

Silex    .    .    .     ,     .    ^   \    9h^2S 
Mumine     ......       1)625 

Volatile  infianmahle  partSy 
zsxi  water  •     .     .     .     .      Sj^SO 

100 

*  If  this  hydrophanes,  after  complete  expulfion  of  its  aquc- 
ous  moifture,  be  fteeped  in  melted  wax  or  fpermaceti,  in 
whieh  ftate  of  artificial  preparation  it  is  called  pyr^hanes ; 
it  acquires  the  property  of  being  quite  tranflucid,  and  of  a 
brown  yellow  or  grey  colour,  when  hieated  m  a  ipoon  upon 
a  charcoal  fire. 

XLVII. 


Digitized  by 


Googk 


t    445    3 

XLvn. 

CHEMICAL  EXAMINATION 

OF    TBI 

WHITE  AND  GREEN  OPAL 

From  Kofemutz  *. 

XXMONG  the  different  ftones  that  accompany  the  chry* 
foprafe  In  its  veins,  on  the  mountainous  diftricl  of  KofemiitZj 
there  alfo  occur  various  forts  of  opal,  which  ought  to  be 
clafled  partly  with  the  common  (dull)  opal^  partly  with  the 
Jemi-opaL  They  arc  there  found  chiefly  of  four  colours,  viz. 
green,  reddiih,  yellow,  and  milk-white  ;  of  which  the  three 
laft  varieties  belong  to  the  common^opal^  and  moftly  lie  on  a^ 
grey  and  brownifh  bornftone. 

The  fubjed  of  this  enquiry  was  the  mili*white^  inclining 
i$  the  blueijh  and  tranfparent  variety  of  that  common^opaL 

a)  Half  an  ounce  of  this  foflil,  moft  finely  levigated,  and 
intimately  mingled  with  one  ounce  of  deflccated  foda,  was 
moderately  ignited  for  two  hours.  The  mafs,  obtained  and 
ground  to  powder,  was  faturated  to  excefs  with  dilute  muri-* 
atic  acid  j  then  evaporated  nearly  to  dryncfs,  again  diluted 
ivlth  water,  and  finally  thrown  upon  the  filter  The  refidue, 
lixiviated,  dried,  and  ignited,  gave  237  grains  of  Jfliceout 
tartb. 

b)  The  fluid,  diminifhed  by  evaporation,  and   cotx>bine^ 
'W^icfacaufticanmM^niac,  affonded  a  flight  quantity  of  a  browniib 


*   Beobachtungen  und  Kntdeckun^enaus-der  haturkunde.     Berlin, 
t785.  vol.  II,  page  45.  *  -      ' 
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precipitate.  As  the  remaining  liquor  continued  unaltci-edy 
on  being  combined  with  carbonat  of  foda,  it  fhewed,  by  thisy 
that  it  held  no  other  fubftance  in  folution. 


t)  When  the  precipitate,  obtained  by  means  of  cauftic 
ammoniac,  had  been  rediiTolved  in  muriatic  acid,  and  treated 
with  prufliat  of  pot-afh}  it  afforded  fome  Pruf&an  blue,  of 
which  the  oxyd  ofiron^  that  enters  as  a  conftituent  part  into 
this  opal,  was,  at  mort,  one-quarter  of  a  grain.  After  its 
feparation,  carbonat  of  foda  ftill  precipitated  half  a  grain  of 
aluminous  earth,  which,  upon  ignition,  could  not  be  efti- 
mated  at  more  than  one-quarter  of  ft  grain. 

This  common  opal,  therefore,  chiefly  confifts  of  mere  fill* 
ceous  earth  j  for  one  half  ounce  of  it  yielded  ; 
\ 
Silex     .      .     .     .     .     237  grains. 
Alumlni     ....         0,25 
Oxyd  of  iron    .     .     .         0,25 


237.50 
Lofs     .      .         2,50 


240  grs*  or  \  0x4 

The  apple- green  variety  of  thofe  opals  from  KofemHttf 
which  it  will  be  more  proper  to  rank  under  the  feml-opat^ 
penetrates  like  the  chryfoprafe,  in  clefts  or  veins,  of 
from  one-half  to  one  full  inch  thicknefs,  thofe  maffes  of 
earths  and  ftoncs,  which  lie  promifcuoufly  in  irregular 
ftrata  in  the  mountains  which  afford  chryfoprafe.  The 
•  conftituient  parts  of  this  green  femi-opal  arc  lifcewifc  thofe 
of  the  foregoing  comm<>n  white  opal,  only  that  it  contains 
about  one  percent  of  oxyded  nickel ,  ftom  which,  likewifc, 
its  green  colour,  iike  that  of  chryfopfafe,  originates.    ' 
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XLVIII. 
CHEMICAL  EXAMINATION 

OF    THE 

VELLOir  OPAL  from  Tdkehanya. 

For  the  analyfis  of  this  fpccies  of  opal,  cxpreffed  by  the 
name  ptuh-opal^  telkebariya-Jlone^  I  felcaed  that  clear  green- 
jft-yellow  variety,  which  in  grofs  fplinters  refemblcs  th« 
brighuyellow  common  amb€r  Cele£irum,  fuccinum). 

a)  Hundred  gxzim  oi  it,  broken  into  coarfe  fragments^ 
were  fubjefted  to  red-heat  for  half  an  hour  in  a  covered  cru- 
cible. The  ftone  flew  in  pieces,  with  a  moderate  decrepita- 
tion or  crackling  noife.  It  was  flightly  tranfparent,  after  this 
ignition,  but  only  on  the  edges ;  its  colour  alfo  changed  in- 
to a  pale  brown-yellow,  and  the  lofs  of  weight,  which  it 
fuftajned,  amounted  to  £ve  grains.  At  the  fame  time  it  be- 
came very  foft,  and  allowed  of  being  eafily  ground  to  a 
iubtle  ifabella-yellow  powder. 

A  ftronger  heat  renders  this  opal  greyilh-white.  The 
flight  portion  of  iron  which  it  contains,  and  from  which  it 
derived  its  colour,  is  reduced,  in  this  procefs,  to  the  regu- 
linc  ftate;  and,  by  means  of  a  good  magnifying  lens,  ex- 
tremely fine  grains  of  iron,  that  have  o^fuded,  may  then 
be  difcovered  *. 

b)  The  above-mentioned  95  grains  of  ignited  and  pul- 
verized opal  were  mixed  with  200  grains  of  efflorefced  mild 


See  Eflay  I.  No.  6$. 
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foda,  or  fuch  as  had  loft  its  water  of  cryftallization  in  the  ati) 
and  in  that  fituation  expored'to,  and  maintained  in,  a  moderate 
red-heat  during  the  fpace  of  one  hour.  The  mixture  camef 
out  of  the  fire  quite  white,  and  but  loofijy  eonglutinated^ 
It  was  next  foftened  with  water;  fuperfaturated  with  mu^ 
jiatic  add}  concentrated  by  evaporation  to  a  jelly;  onc^ 
more  diluted  with  water;  and,  laftly^  thrown  upon  the  fil- 
ter. The  fiUceous  earthy  which,  by  this  management^  re- 
mained behind  on  the  paper,  weighed  93!  grains^  when  ig- 
nitedi 

c)  I  th^n  treated  the  cdlourlefs  muriatic  fluid  with  cauftic 
•mmoniac,  added  in  an  over  proportion.  But  only  a  few 
brown  flakes  fep^ated,  which,  when  collected  and  ignited^ 
afforded  one  grain  of  oxyd  of  iron^  The  remainder  of  thef 
fluid  contained,  no  other  ingredient. 

Accordingly^  hundred  grains  of  this  jelkw  opal^  from  7W^ 
ManjOyCOti^fi  of  \ 


Silex     .     . 

Oxyd  0/ iron 
Water   .     . 


99>SO 
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XLIX. 
CHEMICAL  EXAMINATION 

OF  THE 

BROJVN-RED    SEMI-OPAL 

From  Telkebarjya. 

1  HIS  foffil,  which  occurs  but  feldom  in  the  Telkcbanjra- 
mountains,  and  by  fome  has  been  erroneoufly  confidered  as 
a  red  pitch-ftone,  poffeffes  a  brown-red  colour ;  is  maffive,  and 
of  moderate  brilliance.  Its  fra£^ure  is  flat  conchoidal,  and 
its  texture  compaft  and  fmooth.  It  is.  opake,  brittle,  and 
burth  eafily.  By  reduction  to  a  fine  pulverulent  ftate,  it 
acquires  a  fully  faturated  deep-red  colour,  fimilar  to  that  of 
powdered  refin,  called  dragon's-blood.  Its  fpecific  gravity 
1  found  to  be  2,540. 

a)  When  entire  pieces  of  it  were  ftrongly  ignited  for 
half  an  hour,  in.  a  covered  crucible,  it  neither  flew  in  pieces, 
nor  experienced  any  change  of  colour;  but  it  loft  7^  per 
cent,  of  weight. 

But  when  cxpofed  to  the  xnott  intenfe  heat  of  the  porce- 
lain furnace,  the  phenomena  take  place,  which  have  been 
mentioned  in  Eflay  I.  No.  65.  For,  if  ignited  in  the  char^ 
coal  crucible^  a  great  number  of  grains  of  iron  tranfude,  and 
the  frafibure  of  the  ftone  becomes  grey,  dull,  earthy,  very 
rough  and  porous,  like  fpunge.  If  ignited  in  the  clay-cruet^ 
He^  its  whole  furface  is  covered  by  a  fine-fcaly  ferruginoug 
cruft,  of  a  metallic  luftre,  and  attra£tible  by  the  load-ftone. 
It  b.  Indeed,  aii  Imexpef^ed  phenomenon,  and  hence  the 
jncH^  remarkable,  that  iron,  fo  flrongly  oxjded  as  it  is  when 
•ontained  in  this  foflil,  has^  in  the  latter  inftance,  been  re- 
,,I  ^8  duccd 
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duced  to  the  regulinc  ftate,  fo  as  to  obey  the  magnet ;  and 
this,  without  any  admixture  of  charcoal,  or  any  other  fub- 
ftancc  of  a  nearer  affinity  with  oxygen. 

b)  Hundred  grains  of  the  foffil,  moft  finely  levigated, 
were  mixed  with  a  cauftic  alkaline  Jye,  containing  300 
grains  of  the  fait.  This  mixture,  being  firft  infpiflated  to 
drynefs  in  a  filver  veffel,  was  then  ignited  for  half  an  hour. 
After  re-frigeration,  I  foftened  the  mafs  with  water,  fuper- 
fiiturated  it  to  a  great  excefs  with  muriatic  acid ;  and  havii^ 
infpiiTated  it  to  a  gelatinous  confidence,  I  dili^ted  it  agaia 
with  water,  digefted  and  filtered  it.  The  JiIU<ous  eartb^ 
then  obtained  and  ignited,  weighed  43^  grainy. 

c)  The  yellow  muriatic  folution  was  combined  with 
4;auftic  ammoniac  to  over-faturation.  A  qi^antity  of  brown 
MX^dofirotiy  rather  in  brge  proportion,  fell  down,  which 
weighed  47lb.  when  wafhed,  dried,  and  ignited.  The 
fluid  left  by  this  remained  unchanged,  when  combined  with 
mild  alkalis. 

d)  This  oxyd  of  iron  was  rc-diflblved  by  digeftion,  In 
muriatic  acid,  and  precipitated  by  Pruffian  alkali.  After  the 
reparation  of  this  blue  precipitate  of  iron,  the  remaining  fo- 
luticMi  was  examin/ed^  firfl  with  cauflic  ammoniac,  and  next 
with  mild  foda.  It  fuffered  no  change  in  either  cafe. 

Wherefore  this  foffil,  which,  from  its  large  proportion  of 
iron  J  might,  perhaps,  defcrve  to  be  clafled  under  the  genus 
of  iron,  with  tha  denomination  of  opaline  tron^om^  is,  in  the, 
hundred^  compofed  of: 

Oxyd  pf  iron     .     .,   .     47 

.     Silex 43,50 

H^aur      .     .     .    ^,     7>SO 
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L. 

CHEMICAL  EXAMINATION 

OF 

AIENILITE*. 

A  HE  foffil  hel-e  treated  of,  and  of  which  Delabre  and 
^«//i^tt^f  have  given  the  firft  notice  f,  is  hunAzt  Memt- 
montanty  near  Paris,  It  there  occurs  at  a  depth  from  60  to 
80  feet  under  a  feam  of  clay  (  Thonbank)^  in  a  ftratum  of  ftones 
that  belong  iotVtrner^ s  foiijbing  Jlate^  zpA  is  found  in  larger 
or  ftnaller  pieces,  for  the  moft  part  detached,  and  kidney 
form,  or  rath<*r  in  nodules.  The  colour  of  its  external  furface 
is  a  tarniflied  blue^  but  itd  fra6lure  is  of  a  hair-brown,  with 
ibihe  greafy  luftre.  Its  texture  appears. externally  foliated 
or  fine*fiaty.  This,  however,  is  to  be  confidercd  merely  as 
impreffioos  from  the  adhering  finely«lamellated  gangue  or 
ihaltrt;^ ;  and  fbould  be  diftinguifhed  from  the  coarfe  ihty 
texture  of  the  ftone  itfelf,  which  can  only  be  obferved  wheii 
feparate.  It  leadily  burfts  into  fragments,  which  are  flat- 
conchoidal  in  the  crofs  fracture,  but  coarfe-fplintery  in  the 
lohgitudinai  fracture,  and  are  tranfparent  in  the  edges.  It 
cuts  glafs,  though  it  greatly  yields  td  the  file,  which  pro- 
duced a  grey-white  ftreak  on  it.  When  it  is  ftruck  with 
iteeJ,  only  a  few  fingk  fpirks  arc  emitted.  Its  fpecific  gra- 
vity is  2,185. 

In  the  fyftematical  arrangement  of  minerals,  this  ftone 
£as  fornierly  been  reckoned  among  the  genus  of  clay,  and 
accordingly  placed  as  a  variety  of  pitch-ftone,  with  the  name 
Hue  pttcb-Jione.      Agalnft  this,  an  anonymous  author  has 

-   •  eikemifcb.  Annal.  1790.    %  Tfi.  S«  497. 
t    y^rnal  de  Pbj/ique,  Paris,  Sept.  1787. 
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ftarted  fomc  doubts,  in  a  letter  to  de  la  Metberie  J,  in  confe- 
quence  of  experiments  which  he  has  made,  by  moiftening 
fome  pieces  of  the  ftone,  and  expofing  them  for  feveral 
months  to  open  air  \  upon  which  he  found,  that  fulphat  of 
magnefia  had  gradually  been  formed*  By  this  he  was  pcr- 
fuaded,  that  this  fpecies  of  ftone  belongs  to  the  magnefian 
genus,  and  (hould  be  ^dded  to  the  fteatites,  ferpentine  and 
pot-ftone.  With  what  propriety,  will  appear  from  what 
follows. 

A. 

From  the  pieces  chofen  for  this  enquiry  I  firft  feparated 
the  earth  adhering  to  their  outfide.  I  then  introduced  A«h- 
dred  grains  into  a  fmall  glafs  retort,  inferting  its  neck  into 
a  bottle  containing  lime-water.  The  retort  was  placed  be- 
tween the  coals,  or  in  open  fire,  and  the  heat  gradually  in- 
creafed  to  the  ignition  of  its  contents.  At  the  very  begin- 
ning there  pafled  over  fome  drops  of  water,  and  foon  after  I 
faw  the  lime-water  in  the  receiver  growing  turbid.  In  this 
laft,  when  the  receiver  had  been  removed,  I  perceived  a 
bituminous-empyreumatic  fmell,  which,  at  firft,  alfo  feemed 
to  be  fomewhat  ammoniacal.  The  pieces  of  the  ftone  in 
the  retort  were  rendered  black  and  refplendent,  like  jet 
(Gagas)^  and  had  loft  eight  grains.  But  by  a  ftill  ftronger 
Ignition  in  an  open  crucible,  they  loft  again  that  black  oo» 
lour,  and  became  at  firft  blueifh,  then  grey-white,  lofing,  at 
the  fame  time,  three  grains  more  in  weight. 

I  then  combined  them,  previoufly  ground  to  fine  powder, 
with  double  their  quantity  of  carbonated  pot-afh,  and  put 
them  intoan open  fire,  in  a  filver  crucible.  The  mixtureen- 
tered  into  fufion,  without  my  intending  it,  and  foamed  fo 


•  Journal  de  PBjfique^  Paris,  Fcvr,-i789.      * 

ftroogly 


Digitized  by 


Googk 


of  Menilite.  453 

ftrongly  that  it  lifted  up  the  lid  of  the  veflel,  and  run  over 
in  part.  Seeing  this,  I  diredly  withdrew  the  crucible  from 
the  fire,  and  found  that  the  remaining  portion  of  the  mafs  had 
melted  into  a  clear  greenilh  glafs  ;  which,  as  it  cooled,  at- 
tra^ed  moifture  from  the  air,  and  diflblved  entirely  in  a 
little  water. 

Although  I  could  not  farther  proceed  in  this  examination, 
on  account  of  having  loft  part  of  the  mafs ;  yet  I  forefaw, 
from  thefc  fads,  that  this  foffii  is  not  a  very  compounded 
fpecies  of  ftone,  but  rather  that  it  is  likely  to  confift  almoft  en- 
tirely of  mere  filiceous  earth,  This  conjecture  was  again 
confirmed  by  the  following  experiment, 

B. 

a)  1  reduced  one  hundred  grains  of  the  rough  ftone  to  an 
impalpable  powder;  and  having  mixed  them  with  twice 
their  weight  of  carbonated  pot-aih,  I  ignited  the  mixture  in 
a  filver  crucible,  during  five  hours,  in  a  degree  of  heat  fo 
iTKxlerate,  that  there  was  no  danger  of  its  fufing.  When 
triturated,  it  difTolved  in  water,  affifted  by  heat,  leaving 
only  a  few  undifToIved  particles.  By  fuper-faturation  with 
muriatic  acid,  the  mixture  congealed  to  a  thick,  intumefced 
ilime.  After  farther  dilution  with  water,  digeftion,  and 
filtering,  there  remained  84  grains  of  Jiliceous  earthy  upon 
being  waihed,  dried,  and  heated  to  rednefs. 

b)  When  the  fluid,  feparated  from  this  laft,  had  been  con- 
centrated by  evaporation,  and,  while  yet  hot,  faturated  with 
mild  foda,  a  brownifh- white  precipitate  fell  down^  which^ 
being  re^ifTolved  in  nitro-muriatic  acid,  there  ftill  feparated 
tome  Jiliceous  earthy  weighing  if  grain,  when  ignited. 

c)  The  liquor,,  freed  from  this,  was,  tfeated  with  PrufEan 
alkali;  and  the  quantity  of  the  blue  precipitate  thtn  pro- 
S.  \  ®  63  '         duccd 
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duced  indicated  half  a  grain  of  oxjd  of  irony  attraSible  by  the 
magnet.  After  the  reparation  of  this  laft,  aluminous  earthy 
weighing  one  grain  in  the  ignited  ftate,  was  thrown  dow^ 
by  cauftic  ammoniac.  Carbonated  foda,  with  the  affiftancQ 
of  heat,  precipitated  from  the  remaining  fluid  a  flight  portion 
of  loofe  earth}  which,  after  ignition,  fcatcely  weighed  half 
a  grain,  and,  upon  trial  by  fulphuric  acid,  fhowed  itfelf  to  be 
calcareous  earthy  accompanied  by  a  trace  of  magnejia. 

In  confequence  of  this  analyCs,  hundred  parts  of  meniUtc 
contain ; 

Silex      .......     85,50 

Mumim I 

Oxydofiron     •      .      •     .     0,5^ 
Lime      .      .      ....     0,50 

Water  and  carbonic  matter  ir. 


98,50 


From  the  conftituent  parts  here  produced,  it  is  obvious, 
that  this  foflil  can,  by  no  means,  belong  to  ftcatites,  or  to  fer- 
pentine,  or  to  the  pitch-ftone,  as  the  proportions  of  thofe 
ingredients,  in  conjunftion  with  the  infufibility  of  meniUtf^ 
fufficiently  prove.  Perhaps  this  foflil  may  be  confidcred  as 
a  variety  of  the  femi-^pal^  approaching  to  flint  (Peuerftein). 

The  inconfider^ble  trace  of  magnefia  does  npt  feem  to  be- 
long to  the  mixture  or  compofition  of  this  foflil.  It  rather 
originates  from  particles,  that  have  entcired  into  it  from  its 
matrix,  which  contains  afmall  portion  of  magnefia,  as  wHl 
appear  by  the  following  analyfis. 


•  See  Eflay  I.  No.  69, 
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LI. 

CHEMICAL  EXAMINATION 

OF    THE 

POLISHING-SLATE 

(Polierfchiefer  ofJFenier*) 

From  Menil-montant,* 

1  HE  poliJbing'-flaU^  found  at  Mentl-montanU  which  fervcs 
as  a  matrix  to  the  menilite^  fpoken  of  in  the  laft  Eflay,  pof* 
fefles  a  bright  white-grey  colour ;  is  meager  and  rough ;  of 
a  dull  earthy  frafture;  ftrongly  adhering  to  the  tongue; 
and  fplit,  in  a  flaty  manner,  by  flender  horizontal  rifts.  Its 
fpccific  gravity  is  only  2,o8o-  When  thrown  into  water, 
it  imbibes  it  with  a  crackling  noife,  and  copious  air-bubbles 
are  difengageA  By  trituration  it  afFords  a  very  loofe  pow- 
der, which,  on  ignition,  lofes  19  in  the  hundred,  and  ac- 
quires thereby  a  pale  red  colour. 

I  fhall  not  relate  in  detail  the  method  by  which  I  per-N 
formed  its  decompofition,  as  it  was  the,  fame  with  that  of 
the  preceding  fofEl.     But  I  fhall  only  mention  the  refult, 
according  to  which  the  conftituent  parts  of  polijhing-jlatey 
and  their  proportions  to  one  another,  in  the  hundred,  are: 
Silix     •      ......     66,50 

Alumine     ••;...       7 

Oxydofiron 2,50 

Magnefia '^iS^ 

Lime  ^ 1,25 

Water 19 


9h7S 

•  Qbemfehe  4nn9ien,  ij^.    ster  XhcU«  S«itc  302. 
og4 
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LII. 
CHEMICAL  EXAMINATION 

OF    THE  • 

SILICI-MURITE  (Meerfchaum.) 

From  the  Levant  • 

JL  HE  phUicJiUci'munte  (myrfen^  kil^  keffekll)  from  £/&/- 
Sxhchsr^  in  NatoUa^  the  external  chara<fters  of  which,  along 
withl  fome  obfervations  upon  it,  have  been  given  by  Kar-' 
flen\^  fhould,  on  account  of  its  exterior  appearance,  be  ra- 
ther added  to  the  argillaceous  genus,  and  in  particular  to  the 
fpecies  of  tripoli,  than  to  the  genus  of  magnefian  earths,  un- 
der which  it  has  been  placed  fince  its  analyfis,  publifliejd  by 
WleglebX 

However,  as  it  appears  from  the  paper  of  fViegteb^  that 
the  filici-murite  decompofed  by  him  was  not  then  in  its 
crude  native  form,  but  had  been  wrought  into  tobacco-pipe 
heads,  and  as  from  this  circumftance  it  might  become 
doubtful  whether  the  foffil,  employed  by  him  in  that  ftatc, 
-was  genuine ;  I  thought  it  of  fome  ufe  to  repeat  his  cixjuiry, 
by  analyfmg  fome  genuine  filici-murite  in  its  natural  ftate. 

For  this  purpofc  I  feleiSed  two  varieties ;  the  firft  of  which 
differed  from  the  other,  by  a  whiter  colour,  a  fomewhat 
fmaller  degree  of  hardnefs,  and  a  greater  Ipofenefs  when 
powdered. 


•  Beob,  u,  Entd.  a.  d.  Naturkunde^  vol.  V.  Berlin,  1794,  page  Z49« 
-+  ioc.'cit.  page  143. 
X  Neup-Emd&ckungeti^iH  der  Cbemie,  5  Thetl.  Scitc.  j. 
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A. 

a)  The  fpecific  gravity  of  the  whiter  variety  in  pu^ 
lumps,  freed  from  their porphyraceous  matrix, is  i,6oo.  Of* 
this  I  fubjeded  hundred  grains  to  a  brifk  rd()4ie^t  in  a  cru- 
cible, by  which  they  loft  30  grains.  But,  in  other  refpc<3s, 
they  fufFered  no  alteration  obfervable  in  their  external 
appearance :  as,  by  the  refult  of  a  previous  experiment,  here- 
after to  be  mentioned,  the  lofs  of  weight,  which  this  foffil 
fuftains  by  ignition,  is  £ve  parts  of  water  and  one  of  carbo- 
nic acid.  The  above  lofs  of  30  grains  is,  confequently,  di- 
irided  into  25  grains  of  water  and  five  grains  of  carbonic  acid. 

b)  The  remaining  ignited  70  grains  were  ground  to  a 
moft  fubtle  powder,  which  I  firft  worked  with  water  to  a 
pulpy  confiftence.  Half  an  ounce  of  ftrong  fulpburic  acid 
was  then  added,  and  all  the  fluid  diftilled  over  to  dryneia*. 
The  refidue  being  foftened  with  boiling  water,  its  undifTolved 
portion  was  feparated  by  means  of  the  filter.  Which  laft, 
edulcorated,  dried,  and  ignited,  confifted  of  50^  grains  of 
white,  very  look  Jiliceous  earth* 

c)  The  clear,  colourlefs  liquor  (hewed,  by  the  tafte,  that 
it  was  a  folution  oifulphated  ynagnefia.  When  concentrated 
by  evaporation,  it  depofited,  as  it  cooled,  a  fmall  quantity  of 
felenite,  in  tender  fpear-fhapcd  cryfhils.  This  being  dc- 
compofed  by  mild  ammoniac,  afforded  one  grain  of  carbonat-^ 
cd  lime,  for  which  half  a  grain  of  pure  calcareous  earth  mult 
be  reckoned. 

d)  When  the  felenite  or  fulphated  lime  had  been  feparated, 
the  folution  yielded,  by  cryflallization,  only  fulphat  of  mag- 
nefia.     From  this  fait,  re-difTolved  in  water,  and  decompofed 
in  a  boiling  heat,  by  carbonat  of  pot-afb,  37I  grains  of  car- 
bonated 
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bonatcd  magncfia  were  obtained,  which  were  reduced,  after 
an  hour's  ignition,  to  17  J  of  pure  magnefta. 


An  hundred  parts  of  this  wblur 

ftlici'muritey  therefore, 

contain: 

SiU»     .     . 

.  *)  . 

50,50 

Magnefia  .     . 

.  i)  . 

17.2s 

LitM      ,     •     • 

.  .)  . 

0,50 

IVatiT  .     .     . 

.     a)     . 

25 

Car konic  acid  . 

.     a)     . 

5 

98,25 

I  could  not  aicertain,  in  the  humid  wayy  the  proportion  of 
the  carbonic  acid  ingredient  in  this  foffil ;  flnce  acids  do  not 
completely  difiblve  or  decompofe  it  in  the  cold,  and  hence 
do  not  at  all  effervefce  with  it,  or  only  imperceptibly.     For 
this  reafon,  I  attempted  it  in  the  dry  way.    I  introduced  200 
grains  of  pulverized  filici-murite  into  a  fmall  glafs  retort^ 
€onneded  with  the  hydrargyro«pneum^tic   apparatus,  and 
kept  it  in  ignition  until  the  veffel  was  near  filling.     The 
water  that  pafTed  over  I  collected  in  the  intermediate  fmall 
fpherical  cavity  of  the  condvfting  pipe,  while  the  gas  was 
caught  in  a  receiver  above  the  mercury.     The  water  weigh- 
ed 35  grains.     It  was  yelIowi{b,  and  emitted  a  fmell  like 
jlctroleam  i  it  alfo  manifefted  an  obfcure  veftige  of  ammo- 
niac,  which,  however,  w?is  foon  after  fucceeded  by  a  feeble 
trace  of  ^n  acid..    But  the  gas,  dedudling  the  common  air 
^ntained  in  the  apparatus,  amounted  to  13  cubic  inches, 
whofe  weight  is  nearly  fevdn  grains.     This  was^  entirely 
^bforbed  by  lime-water,  from  which  it  precipitated  carbo- 
nated lime  oi^  crude  calcareous  eartli. 

B. 

The  other  fort  offtUci^murit^y  the  colottr  of  which  inclin- 
ed to  tbc  grey,  loft  39  grains  iti  the  hundred^  and  aecprired  by  it 

the 
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SilicUmurite  from  the  Levant.  4^5^ 

whitenefs  of  chalk.  Its  decompofition  was  performed  In 
the  fame  manner  as  that  of  the  foregoing*  In  the  refult, 
the  folloing  appeared  to  be  its  cooftituent  parts  in  th^  hundredi 

.    Silex 41 

Magnefia  .,...,  18,25 

-  h'tme    •..•••.  0)59 

Water  and  carbonic  acid,     .  3^ 


98175' 


Befides  thefe  two  varieties  of  filici-murite,  I  have  Kkewifc 
analyfed  a  third,  in  which  I  have  found  the  proportion  of 
magnefia  confiderably  greater,  but  that  of  filex  much  fmaller 
in  the  fame  ratio.  But  as  this  confifted  of  one  fmgle  frag* 
ment  only,  I  was  not  able  to  repeat  the  experiment.  Yet  1 
mention  this,  becaufe  it  fhews  that  Nature  does  not  always- 
obferve  an  invariable  proportion  in  the  two  chief  conftituent 
parts  of  filici-murite ;  as,  indeed,  is  alfo  the  cafe  with  ce* 
fp^&,  to  various  otl^^r  foffils. 


Digitized  by 


LIIL 


Googk 


[  46o  I 

UlL 
CHEMICAL  EXAMINATION 

OF  THE 

SEMLINDURATED  STEATITES. 

(Spcckfiein  of  Werner.) 
,  From  Bareuth. 

Though  the  common  Suatitesy  which  occurs  at  Gof- 
firsgriin^  near  IVunfudel^  in  the  principality  of  Bareutby  is 
found  in  confiderable  quantity,  yet  it  has  till  now  been  met 
with  only  in  detached,  larger  or  fmaller,  reniform  lumps. 
It  is  diftinguilhed  from  other  fpecies  of  ftones  of  the  fame 
eenus  particularly  by  this^  that  it  is  found  foipetimes  in  bexa* 
,  hedral  prifmatic  cryftals,  with  fix-fided  pyramidal  termina- 
tions, and,  but  very  lately,  in  double  hexahedral  pyramids*, 
imbedded  in  maflive  indurated  fteatites. 

a)  Two  hundnd  grains  of  this  fteatites,  finely  fcraped  by 
the  knife,  were  fubjedled  to  red-heat,  in  a' covered  crucible, 
during  one  hour.  They  loft  by  this  1 1  grains  of  weight, 
and  the  ignited  powder  of  the  ftone  received  an  iiabella- 
yellow  colour. 

hi)  This  powder  I  mixed  in  a  filvcr-crucible  with  a  cauf- 
tic  lye,  of  whicli  the  alkaline  part,  or  the*  pot-aib,  was 
double  the  weight  of  the  pulverized  ftone;  and,  after  hav- 
ing evaporated  it  to  drynes,  I  kept  it  in  ignition  for  half  an 
hour.    This  mafs  was  again  diiTolved  in  water^  and  digefted 

•  This  rare  cryftallization  of  the  hareuth-jUatUes^  refembling 
the  double  hexahedral,  calcareous,  Derby (hire-fpar,  is  found  in 
the  collcaion  of  Mr.  Frick^  Maftcr  of  the  Mint  at  Berlin. 

with 
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with  muriatic  acid,  added  in  excefs.  Siliceous  earth  was 
thus  feparated,  amounting  to  119  grains,  after  wafhing, 
^n^i^g>  ^nd  ignition. 

£)  The  muriatic  folution  was  combined  with  carbonat  of 
pot-alh,  heated  to  the  degree  of  ebullition.  The  browniih 
precipitate,'  thereby  produced,  was  treated  with  muriatic 
acid;  the  folution  evaporated,  and /the  dry  faline  ma6 
ftrongly  ignited  during  half  an  hour.  Having  re-diflblved 
this  faline  mafs  in  water,  and  feparated  the  brown  oxyd  of 
iron  by  filtration,  I  combined  the  clear  folution  with  carbo- 
nated pot-afli,  at  the  temperature  of  boiling.  By  thefs 
means,  147  grains  of  very  loofe  and  white  magnejia  were 
precipitated.  One  half  of  this,  re-diiTolved  in  fulphuric 
acid,  and  cr]rftallized,  afforded  pure  fulphat  of  magnefia. 
The  other  half,  ;%vrhen  heated  to  rednefs,  weighed  30} 
grains.  .• 

d)  The  brown-red  oxyd  of  iron,  that  had  feparated  froni^ 
the  aqueous  folution  of  the  ignited  faline  mafs  (^),  weighed 
Jiinc  grains.  But,  as  the  portion  of  iron,  exifling  in  the  mix- 
ture of  fteatites  cannot  be  confidered  as  perfeSly  oxyded, 
but  only  as  being  in  the  ftate  of  an  oxyd  of  iron,  flill  at- 
trai^ble  by  the  magnet,  I  deflagrated  linfeed-oil  upon  it,  in 
a^covered  crucible.— This  oxyi  of  iron  now  weighed  only 
five  grains. 

According  to  this  analyfis,  the  Steatites  from  Bareuth 
confifls,  in  hundred  parts^  of: 

Sikx    .....    A) 59>5<> 

Magnefia  .     .     .     .     ^)      .....  30,50 

Oxyd  of  iron  .     .     .     d) 2,50 

Aqueous  particUsy  driven  out  by  a  red-heat  5,50 

LIV. 


Digitized  by 


Googk 


t  46i  1 

LIV. 
CHEMICAL  EXAMINATION 

OF  THB 

STEATITES  PROM  CORNfVALL*. 

(Soap-rocky  Seifertficin.) 

1  HE  SUatiUs  of  Cornwall { Talcum  SmeSfiSy  Lin.)  occurs  St 
the  Cape  Lt%ardj  in-ferpentine  mountaiiis^  which  it  cuts 
through  in  fmall,  perpendicular,  or  rake  viins.  The  fineft 
fort  of  it  is  whit^,  with  blueifb,  or  reddiih  fpdts,  fefembling 
marble.  While  frefli^^if^ni  the  mine,  %  is  fo  foft,  that, 
like  foap,  it  may  be  abraded  with  the  knife.  It  is  uied  in 
making  porcelain.  The  working  of  thefe  mines  is  carried 
on  by  the  Houfe  of  the  Porcelain-manufeaure  at  ff^orcefter  •, 
.  which  pays  2ol.  fterling  for  the  ton,  at  20  cwt. ;  becaafe,  the 
bringing  it  out  to  the  day  is  extremely  uncertain  and  danger-* 
eus,  the  ferpentine  rock  breaking  in  fo  frequently.  Ther^ 
alfo  occurs  in  thefe  mines  another  fort  of  it,  lefs  fine,  and 
having  fpots  of  iron-ochre ;  as  well  as  a  third,  brown^-rtd 
variety,  mingled  with  green.  Not  fer  from  thence,  at 
Ruan  mtnory  alfo  in  ferpentine,  there  is  found,  both  a  grey- 
white  and  a  light^flate-blue  foap-rock,  or  fteatites,  and 
alfo  a  whitifh  fteatites,  crofTed  by  calcareous  ^ar,  which 
gives  it  a  fmooth,  fhining  frafture. 

It  was  the  firft,  fineft  fort  of  fteatites,  that  was'  Ac  fub- 
jeft  of  the  following  analyfis* 


^  Beoiacbt.u,  Entdeek.  a.  d.  liaturkunde^  vol.  I.  Berlin,  1787, 
p^ges  163  and  19a. 

a)  One., 
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a)  One  9uncf  of  it,  In  fele^led  pieces,  was  expded  to  an 
intenfe  r^(J*-hcat,  placing  the  glafe-rctort  in  open  fire* 
Inhere  diftilled  over  a  little  pure  taflxlds  water*  TheAeii^ 
tires  loft  thereby  75  grains,  and  acquired  a  fomewhat  darkof 
colour,  and  a  confiderable  degree  of  halrdnefs. 

b)  It  was  nexX%  after  previous  pulverisation,  intfanatdf 
mingled  and  ignited  with  two  ounces  of  carbonat  qf  pot* 
^  in  a  pprpclain-por.  The  comcrcted^mafs  was  levigated 
with  water,  and  digefted  with  an  over-proportion  of  murk 
atic  acid.  By  this,  a  large  quantity  of  a  white,  loofe,  flimjr 
^rth,  fubflded  i  which,  upon  edulporation,  drying,  and  ex^ 
pofure  to  red-heat,  weighed  204  graias>  ajxd  was  pure  JHi* 
ceous  earth. 


c)  When  the  filter^  fol^jlion  )3^d  been  combined*  with 
Proffian  ^ll^li,  a  blue,  precipitate  s^rofp,  which  I  coUeAed, 
walhed,  dried,  and  ig!?ited  \Yith  a  Jittje  wax.  The  whole 
of  it  obeyed  the  jnagnet,  ;jnd.  y^pighed  feven  grains;  of 
which,  ftil^trad^ing  tlje  porjioq  of  iron .  belonging  to  the 
prufliated  pot-=afli  employed,  3I  grains  are  the  oxyd  of  iron^ ' 
entering  as  ^conftituent  part  into  fteatites. 

d)  ^rom  the  folution,  freed  from  iron,  I  now  precipitated 
its  earthy  ingredient,  by  carbonated  pot-afh.  It  weighed 
192  grains,  when  walhed,  and  gently  ignited.  Thefe  were 
vovered  with  a  pic^oitionate  quantity  of  diftilled  vinegar, 
fomewhat  concentrated  by  freezing;  and,  after  this,  digged 
in  a  low  heat,  o^id  thrawa  upon  the. filter.  The  earth  that 
remained  on:the  paper,  and  which  weighed  93  grains,  when 
deficcated  and  ignited,  was.mixed with- three  times  its  weight 
of  ftrong  fulphmric  acid ;  the.  mixture  evaporated  nearly  to 
drynefs  in  a^  iand-heat ;  the  dry  ialine  mafs  liquefied  in  wa-* 
ter ;  and,  laftly^  filtered.  By  this  treatment  there  yet  re* 
njained  26  graips  oi  filiceoui  earth, 

.VV!  i)  Tie 
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e)  The  fulphuric  folution  (^),  therefore,  contained  67 
grains,  of  earth ;  which,  precipitated  by  alkali,  and  exa- 
mined in  the  ufual  way,  was  found  to  be  merely  aluminous 
earth. 

f)  Of  the  firft  192  grains  of  the  earthy  precipitate  (^), 
99  grains  were  taken  up  by  the  acetic  acid.  Thefe  I  like- 
wife  precipitated  by  means  of  carbonated  pot-afli.  The 
«arththus  obtained^was  tried  by  fulphuric  acid,  and  found 
to  be  mere  magnefia. 


V 


Therefore  one  ouna^  or  480  grains,  of  this  SuatiUs  from 
Cornwall  have  yielded : 

SiU^  .    .    .    .    b)  204grs.) 

J)     25       5  ^ 

<:       Magnefta       ../)......  99 

Alumine    .     .     .     /)        .....  67 

Oxydofiron       .     r)  .     .     .     ^     .     .  3,75 

tVater      ...    a) 75 


474>75 
Lofe     •        5,25 


480 


Or,  an  hundred  parts  of  it,  averaging  the  fmall  fradions, 
contain : 

Silex. 48 

Magnefia     .....  20,50 

Alumine 14 

Oxyd  of  iron     ....       I 

Water    .....:  15,50 


99 


EV. 
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[  465  ] 
CHEMICAL  EXAMINATION 

OF    THE 

CHINESE  AGALMATOLITE. 

(Plqfticjlone.     Bildftcin.) 


JdY  the  name  Plaftit^Sfm  (a^lmatolithus)^  Idenote  diat 
foffi],  whfch  hkherto  has  been  called  Sttutius  finom  Chtma  ^ 
iince  thk  laft  deiiominationvX>f  it,  at  indicating  a  ffene  be^ 
longinl;  to  die  magnefian,  or  muriatic  genus,  can  xx>  longer 
be  retained  with  proprietjr,  as  will  appear  from  the  fellow* 
ing  analyfis  of  that  foOl. 

The  want  of  rough  pieces  of  this  ftone  I  fupplied  bjr 
employing  figures  cut  of  it;  the  genuinenefs  of  which  is 
rendered  indifputable  hf  the  known  peculiar  tafte  or  cba* 
ra&tr  of  the  Chinefe  art. 

On  breaking  feveral  of  thefe  little  carved  figuces>  I  6b* 
ftnred  that  two  Tarietijp  may  be  difKnguiflied  of  the  ftont 
ufed  for  them  by  the  Chinefe  artifts;  which  I  denomioatt 

the  iranfpannt  and  the  opake. 

A. 
Tranfparcnt  Chinefe  Agalmatolite. 

The  colour  of  this  is  olive  and  afparagus-green,  verging 
through  various  (hades  to  a  greeniih-blue.     Inwardly  it  \t 
very  much  glittering,  and  of  a  greafy  luftre.     The  chitf ' 
fraSure  is  indifiuidly  thick-flaty,  but  the  crofs-fraflHr^ 

H  h  evidently 
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evidently  fmall-fplintery.  It  is  ftrongly  tnmfparent,  inclin-- 
tng  to  the  femi-tranflucid ;  foft^  and  of  a  greaijr  feel,  &c. 
Its  fpccific  gravity,  2,815. 

a)  Tw0  hundred  grains  of  this  agalmatolite,  finely 
^ound,  loft  1 1  grains  of  weight  by  a  moderate  ignition 
for  half  an  hour. 

b)  After  the  firft  ignition^  the  powder  of  the  ftone  was 
minced  with  equal  parts  of  carbonated  foda,  and  once  more 
fubjeded  to  red-heat  for  half-  an  hour  in  a  filver-crucible. 
The  mixture  returned  from  the  fire  in  the  form  of  a  mode- 
rately coalefced  powder.  I  diluted  it  with  water,  and  fu- 
per^faturated  it  with  muriatic  acid;  which  diflblved  die 
whole  of  it  without  leaving  any  obiervable  refidue.  But 
when  the  folution  had  been  put  in  a  iand-heat  to  evaporate^ 
it  formed  a  thick  gelatinous  coagulum ;  and  after  digefting 
it  fbr.  fome  time,  it  was  filtered.  The  colleded  fiiceous 
40inb^  wafbed  and  ignited,  weighed  105I  grains. 

c)  The  muriatic  folution,  faturated  wkh  cauftic  lixivium, 
thickened  to  a  milk-white  mafs.  By  a  flight  excefs  of  the 
afkaEn/e  Jye,'  it  again  diflblved  entirely  to  a  limpid,  colour- 
ieft  fluid,  leaving  only  a  few  light-brown,  loofe  flakes, 
whidv^qpon^edulcoration  and  ignition,  weighed  four  grains. 

d)  Thefe  four  grains  of  brown  refidue  were  treated  by 
digeftion  with  muriatic  acid.  Siliceous  earthy  weighing  ax 
grains  in  the  ignited  ftate,  was  then  feparated.  This  done^ 
the  folutioa  was  combined  with  pruffiat  of  pot-a(b,  and  the 
blue  ferruginous  precipitate,  thereby  produced,  was  colle£ted. 
Nothing  elfe  vns  found  in  the  remaining  fluid.  The  por- 
tiofl^of  iron,  which  it  contained  before,  amounted  to  if 
i;rai|3;r      *       . 

<^  i)  The 
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'  f)  The  alkaline  folution  {c)  was  ikturated  to  excefi  with 
fulphuric  acid,  and  then  combined,  in  a  boiling  heat,  with 
carbonated  foda,  to  precipitate  its  earthy  contents.  The 
earth,  thus  obtained,  was  lixiviated  and  dried ;  and  after- 
wards depurated  by  means  of  diftilled  vinegar  and  ammo- 
niac. Upon  deficcation,  it  weighed  122  grains;  but  upon 
ignition,  only  72.  It  was  found  to  be  pure  aluminous  earthy 
for,  when  re-diflblved  in  fulphuric  acid,  and  ayftallized 
with  an  adequate  proportion  of  acetated  pot-aih,  it  afforded 
only  fulphat  of  alumtne. 

Wherefore,  the  iranjfarent  variety  of  the  Chimfe  agal- 
matclite^  calculated  for  an  hundred  parts,. contains: 

Silex     •...*;.     sijl 
-^  d)     .       ijl 

5+      •    .    .  54 

Alumine      •     •     .     /) 36 

Oicydof  ir^$n  .     -     i)     •     .     .     .     •     .  0,75 

Wfi^rw.     ...<?).. 5«S^  V 


96,25 


B. 

.     ,  Qpake  Chinefe  JgalmaioUte. 

This  variety  of  agalmatolite  is  reddilh-white,  flefli-red> 

and  of  vartoufly  coloured  veins.     Its  fracture  i^  dull,  and 

"  Icfe  diftincEHy  fplintery.     It  is  opake,  or  only  very  little 

traiifpareht  on  the  edges ;  very  foft  j  and  feels  very  greafy* 

The  fpecific  gravity  of  it  is  2,785. 

a)  Two  hundred  grains  of  itj  finely  fcraped  off  frgm  the 
mafs,  fuflained  a  lofs  of  20  grains  by  ignition.  Its  original 
xeddiih-white  C(^ur  was  by  this  procefs  changed,  to  a  grey. 

H  h  2  i)  This 
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b)  This  ignited  powder  was  a  fecond  time  expofed'tii 
red-heat  for  half  an  hour,  in  a  filver-cruible,  with  its  ow» 
quantity  of  deficcated  mild  foda^.  which  caufed  it  to  conglu- 
tlnate  but  moderately.  The  mixture^  previoufly  drenched 
with  water^  was  combined  with  an  .  over-proportion  of 
muriatic  a^id^  and  the  folution  evaporated  to  a  jelly. — 
When  this  had  again  been  diluted  with  fufficient  water^  it 
4epofitcd  filiceaus  earthy  amounting  to  laz  jgrains^  when 
collected  pn  the  filtering  paper,^  and  fubiequently  lixiviated 
and  ignited. 

c)  The  muriatic  folution  was  afterwards  decompofed  by 
carbonated  pot^raQi,  and  the  thorough  reparation  of  the  pre- 
cipitating earth  was  promoted  by  boiling.  The  precipitate^ 
which  fubfided  in  a  highly  fwelled  ftate^  was  lixiviated,  and 
wMIe  yet  moift,  bronght  into  a  wanned  alkaline  cauflic 
lye;  in  which  it  diflolved  in  an  inftant^  and  left  only  a 
flight  browni(h  reiidue* 

i)  Muriatic  acid  entirety  diflblved  this  refidue.    By  coin- 
bination  with  Pruffian  alkaliy  Pmffian  blue  fell  down,  die 
quantity  of  which  denoted  one  grain  of  ir^n  in  the  ftone. 
The.  fluid  was  next^  after  the  reparation  of  the  iron,,  do- 
compofed  in  a  boiling  heat  by  diflblved  carbonat  of  pot-alh, 
which  precipitated  a  white  earth.    This  laft  effenreiced  mo-' 
derately  with  fulphuric  acid  that  was  poured  upon  it,^  and 
depofited  gypfum  \,  the  quantity  of  which  increafed,  in  pro- 
portion as  the  voUime  of  the  mixture  was  reduced  by  eva- 
f  oratijon.     It  weighed,  after  ignition,  five  grains,  equal  U^ 
two  grains  of  pure  calcareous  earth  in  the  ignited  ftate. 
The  fmall  quantity  of  the  fluid  yet  remaining  ihxA,  int» 
cryftals  of  iulphat  of  alamine. 

e)  The  portion  which  had  been  taken  ap  by  the  alkaline 
lye  {c\  was  thrown  down  by  means  of  fulphuric  acid,  but 
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it  tlHToIved  again  by  a  flight  eicccfs  of  the  folvent-  The  alum 
lad  obtained,  {d)^  was  then  added  to  it,  and  the  whole 
precipitated  afreih  by  carbonat  of  pot-afh,  affifted  by  a  boil- 
ing heat,  Whenafterwards  edulcorated,  dried,  purified  by 
means  of  vinegar  and  ammoniaC)  and  finally  heated  t^  Ted« 
nefs,  tht  precipitated  aluminc  weighed  50  grains* 

f)  I  then  poured  fulphurlc  acid  upon  it,  and  intjptflated 
the  mixture  on  a  (knd-hath.  The  turbidnefs  of  the  fluid, 
on  being  again  diflblved  in  water,  was  canfed  by  the  tender 
fillceoui  earthy  which  then  feparated,  and  confifted  of  t^a 
grains  after  ignition.  This  being  fubtrafled^the  quantity  of 
aluminous  earth  (/)  is  reduced  to  48  grains;  which  now,  by 
combination  with  acetite  of  pot-aib,  and  cry  flail  ization^ 
continued  to  the  end  to  (boot  into  alum  only. 

It  follows,  from  this  decompofition  of  the  opake  variety 
of  the  Cbitufe  agalmatolite^  that  its  conftituent  parts  give  in 
the  hundred  I 

Silex      ...*).     6i7      ...     6, 

Jlutmne      •     •    f)  • ^ 

Lime     ••,//) I 

Oxydofir$n    .     d)  .      .     .     •     •     .       0,50 

fFater  .  .  .     .    a) 10 


97»50 


Several  examples  have  {hewn,  that,  in  the  fyftematlcal 
arrangement  of  foiEls,  the  light  of  chemiftry  fhould  be 
the  guide ;  and  I  think  the  prefent  analyfis  furnifhes  one  of 
the  moft  confpicuous  proofs  of  that  point.  The  three  fb£- 
(\}i^  which  were  the  fubjeft  of  this  and  the  two  preced- 

H  h  3  ing 
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ing  eflajrs,  have  to  this  day  been  confidered  merely  as  varic* 
tics  of fuatiies :  and  yet,  how  materially  do  they  differ  in  their 
conftituent  parts,  confidering  that  the  fi^ni-indurated  ftea- 
tites  {Spiekftein)y  from  Bareuth^  contains,  befides  its  portbn 
ofJUiMy  merely  magmfta  \  that  the  fteatitcs  (  Seifenjuin)^  from 
Cornwall^  is  compofed  of  magnejia  and  aluminey  and  that 
the  Chinefe  fteatites  {Bildftein^  agalmatoUte)  contains  alfo 
filuminiy  but  not  the  leaft  trace  of  magnejia.  This  laft, 
which  muft  now  be  removed  from  the  genus  of  magnefia, 
and  added  to  that  of  alumine,  feems  to  be  properly  placed 
along  with  lithomarga  (  Steinmark). 

Among  the  other  ftones,  alfo  manufaftured  by  the  Chi- 
pefe  into  figures,  or  little  ftatucs,  I  have  likewife  met  with 
a  white,,  pure,  very  finely  grained  m/7r*i> -,  which,  by  bare 
infpe£lion,  is  fufficiently  diftinguilhed  from  the  Chiotfe 
^giihnatolite  here  treated  of. 


1X\. 
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LVI. 
ADDITION 

TO  THE 

CHEMICAL  EXAMINATION 

OP 

LEPIDOLITE\ 


iJiNCE  the  analyfis  of  LeuctUy  defcribcd  in  the  earlier 
pare  of  this  work^  has  evidently  proved  that  it  containji 
Ihe  vegetable  alkali  as  one  of  its  eflential  conftitlicnt  parts; 
it  was  to  be  ciqpe£ted  that  this  alkaline  fubftance  might 
likcwife  be  found  in  the  mixture  of  various  other  fpecies  of 
ftones  and  earths.  The  firft  confirmation  of  this  conje£hire 
has  been  aiForded  to  me  by  the  Lepidoliti. 

In  the  examination  of  this  ftone,  here  quoted,  the  lofsof 
weight  in  the  fum  of  its  conftituent  parts,  which  I  could 
not  then  farther  account  for,  amounted  to  b\  per  ant,  f 
As  I  fufpeded  that  this  lofs  might  arife  from  the  vegetable 
alkali,  which  at  that  time  was  not  yet  known  as  a  co-con- 
ftituent  part  of  foffils,  I  refolved  to  undertake  a  fecotid 
analyfis  of  lepidolite. 

A. 

I  reduced,  by  grinding,  250  parts  of  the  amithjfiim  red 
lepidolite  to  as  fine  a  powder  as  the  hardnefs  and  lubricity  of 

•  £/tfr  XIX.  page  13S. 

t  See  Effay  XXXII.  page  ^SS  f^^- 

H  h  4  its 
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its  fcaly  aggregate  particles  would  allow,  and  digefted  it  with 
a  large  quantity  of  muriatic  acid,  in  a  temperature  raifed  at 
intervals  to  the  point  x)f  ebullition.  The  remaining  pow- 
der of  the  ftone,  when  feparated  from  the  muriatic  folution 
and  wafhed,  was  deficcated  and  ignited.  It  ftill  appeared, 
as  before,  in  the  form  of  white,  very  delicate  (hining 
fcales,  and  weighed  2io  grains.  Treated  with  the  blow- 
pipe, it  fufed,  nearly  as  eafily  as  lepidolite  in  the  rough  ftate, 
to  a  fmooth  globule. 

b)  This  circumftance  making  it  evident  that  the  muria- 
tic acid  had  effe<%ed  ^nly  an  incomplete  decompofition,  I 
reduced  again  the  remaining  powder,  by  long  continued  tri- 
turation, to  the  moft  comminuted  ftate  poffible,  and  boitod 
it  once  more  with  a  frefli  quantity  of  muriatic  acid.  The 
refidue  feparated  by  filtration  {hewed  now  no  farther  difpo- 
fition  to  melt,  and  feemed  to  conflfl  of  mere  filiceous  earth. 

c)  The  muriatic  folutions  {a)  and  (i)  were  then  evapo- 
rated to  drynefs,  in  a  fand*heat ;  the  faline  mafs  remaining 
was  pulverized,  covered  with  alkohol,  and  placed  in  a  warm 
temperature.  A  confiderable  fediment  fettled  to  the  bot- 
tom 'y  which,  after  the  fpirituous  folution  had  been  poured 
oflF,  was  diffolvcd  In  water,  combined  with  fome  drops  of 
ammoniac,  and  filtered.  It  then  left  behind  it  a  brownifh 
flime,  confifting  of  alumine,  filex,  and  oxyd  of  manganefe. 

d)  I  next  evaporated  the  clear  folution  tjiat  had  pafled 
'  the  filter.  It  left  behind  a  faline  pellicle,  confifting  of 
fmall  cubes;  which,  after  gentle  ignition,  in  order  to  drive 
ofF  the  fmall  portion  of  muriated  ammoniac  exifting  in  it, 
weighed  i6f  grains.  This  fait  was  muriated  pot-a(h.  Dit- 
folved  in  a  little  water,  and  combined  with  a  folution  of 
"  pure  tartareous  aci3,  it  formed  acidulous  tartrite  of  pot-afh, 
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(er$am  of  tartar)^  which  bjr  combuftion  yielded  carbonatof 
pot-aih. 

Now,  fince  in  i6f  grains  of  muriated  pot-afli  are  coq» 
tained  10  grains  of  pot-afh  free  from  water  and  carbonic 
acid,  there  remain  4  grains  of  this  laft  to  be  reckoned  as 
conftituent  parts  in  100  of  lepidolite. 


B. 

m)  Two  hunireA  and  fifty  grains  of  powdered  lepidolite 
were  expofed  to  a  red-heat,  during  two  hours,  in  a  filver- 
crucible,  previoufly  mixed  with  the  lame  quantity  of  very 
pure  carbonated  foda,  that  had  efflorefceU  in  the  air.  This 
mixture  came  out  of  the  fire  a  compadly  united  mafs,  of  an 
uniform,  lively  brick-red.  It  was  pulverized,  and  fuper- 
(aturated  with  dilute  muriatic  acid^  and  kept  in  digeftion 
till  the  red  colour  had  totally  vaniflied.  Th^Jiliceous  earth 
that  fubfided  from  this  folution  was  afterwards  feparated  by 
means  of  the  filter. 

h)  The  muriatic  folution  was  then  evaporated  to  dry* 
nefs  ;  the  faline  mafs  was  extra£ted,  by  alkohol,  in  a  low 
heat ;  the  fcdiment,  left  uncfjiflplved  by  this  lafl,  [^was  re- 
diflblved  in  water^  then  coit^bined  with  a  little  ammoniac^ 
fikered,  and  again  evaporated  to  a  dry  fait. 

c)  The  dry  fait,  thus  obtained,  was  again  diiToIved  in 
water,  and,  in  combination  with  liq^d  acid  of  tartar,  ex* 
pofed  to  a  warm  temperature.  At  the  beginning,  the  mix« 
ture  continued  clear ;  but,  gradually,  it  depofited  minute 
cryfbllii^e  grains,  which,  after  lixiviation  and  dryings 
weighed  12  J  grains.  They  confifted  of  regenerated  tartar j 
,  from  which  carbonated  pot-aih  was  produced  by  com- 
buftion. 

.5  ^i 


Digitized  by 


Googk 


474      LVI.  Second  Aiialiifis  qf  Lepidolilc. 

i)  I  now  returned  to  the  precipitate,  feparated  by  means 
of  ammoniac  {h).  This  I  diflblved  in  dilute  fulphuric  acid  ; 
and,  after  having  added  to  this  folution  the  fpirituous  folution 
of  the  muriated  aluraine  {h\  as  well  as  the  muriatic  folution 
from  which  the  regenerated  tartar  had  been  feparated,  I 
fubjeded  the  whole  for  fome  time  to  dtgeftion  ;  and  finally 
freed  it,  by  filtration,  from  the  remaining  In-ownifli,  nmddy 
depofite.  This  folution,  when-  farther  evaporated,  without 
any  addition  of  acetated  vegetable  alkali,  (hot  into  regukt 
cry  flats  of  alum,  amounting  to  185  grains.  The  remainder 
of  it,  flill  farther  evaporated,  congealed  to  a  ibapelefs  f^ilint 
nVafs. 

Thus,  by  the  experiment  B,  the  prefencc  of  the  alkaline 
falinc  conftituent  part  in  lepidolite  has  received  an  additional 
proof:  for,  thefe  250  grains  of  this  fofHl  yielded  as  much 
pot-afh  as  was  ncccflary  to  the  production  of  the  I2{  grains 
of  regenerated  tartar,  mentioned  at  (r),  and  likewife  the 
quantity  entering  into  the  185  grains  of  the  cryibilized 
alum  here  obtained. 

However,  the  quantity  of  vegetable  alkali  naturally  con- 
tained in  lepidolite  is  more  accurately  fhewn  by  the  ex- 
periment A;  according  to  which,  as  mentioned  in  its 
place  fA.</),  there  mufl  be  added  to  its  other  confKtucnt 
parts  4  per  ant.  of  pot-afh. 

Hundred  parts  of  Lepidolite^  therefore,  contain : 

Sllex •     •     •  5+'5<> 

Alumine     .     .     ......  38,25 

Pot-ajb 4 

Oxyds  ofmanganefe  and  iron    .     ,  0,75 

r     r  97>SP 

Lofs,  partly  cooftfting  of  water    .    2,50 

TOO 

In 
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In  my  firft  analyfis  I  noticed  my  furprife,  that,  in  this^ 
very  fufible  ftone,  befides  the  iilex  and  alumine,  no  con* 
ftituent  part  could  be  found  to  promote  fiifion,  except  the 
very  trifling  portion  of  the  oxyds  of  manganefe  and  iron. 

Yet  I  do  not  venture  to  a^lrm,  unconditionaUy,  that  this 
fufibility  of  lepidolite  is  owing  to  this  alkaline  ingredient 
now  dilcovered  in  it ;  becaufe  the  liucite^  whofe  earthy 
parts  are  likewife  filex  and  alumine,  as  well  as  lepidolite, 
is,  in  ia(5t,  infufible,  notwithftanding  that  it  conuins  the 
alkaline  ingredient  in  five  times  the  quantity  of  that  of 
lepidolite. 
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LVII. 
CHEMICAL  EXAMINATION 

OF 

URANITE. 

FIRST  SECTION^. 

|.)THE  ancient  philofophcrs,  who  confidered  our  globe  as 
the  center  of  the  material  univerfe ;  and  the  fuQy  on  the 
contrary,  merely  as  a  planet  deftined,  like  the  others,  to  a 
periodical  circumvolution  round  the  earth,  flattered  them- 
fclves  that  they  had  difcovered  a  great  m3rftery  of  Nature, 
in  the  agreement  of  the /even  aliftlal  hdiiSj  which  they  aC- 
fumed  for  planets,  with  the  /ivemt$mals  km>wn  in  thofe 
times.    In  confequence  of  the  varions  hypothefes  which 
they  founded  on  this  fuppofed  myftery,they  allotted  to  each 
metal  a  certain  planet,  by  whofe  aftraL  effluvia  its  genera- 
tion and  maturation  were  to  be  promoted.    Jn  like  man- 
ner, they  took  from  thefe  planets  their  names  and  fymbols, 
^  to  defignate  the  metals  fubordinated  to  them.    But  as  the 
above  number  of  metaU  has  long  ^nce  been  increafed  by 
later  refearches ;  and  as  the  difcovery  of  new  planets  hs^ 
not  kept  pace  wiwh  that  of  metals,  the  meta}s  newly  found 
out  have  been  deprived  of  the  honour  of  receiving  their 
names  from  planets,  like  the  older  ores.     They,  therefore, 
muft  be  fatisfied  with  the  name  given  them  ^ccideiitally, 
and,  in  moft  inftances,  by  the  conimoi^  miner. 


*  Read  in  the  Royal  Academy  of  Sciences,  at  Berlin.  See 
Mim^ire  Cbimtqme  et  MitterahgitfUffurPUr^ne^  in  the  Mem*ires  d( 
PAcademie  Royal  des  SctenceSj  &€•  Aofit^  2716^  Jttfqu'i  la  fin  dc 

17S7.    Berlin,  179a. 
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Of  IzUjfivii^Mt  metallic  fubftances  have  been  acknow- 
ledged as  di&mSt  metals^  each  of  a  nature  peculiar  to  itfelf. 
The  defign  of  this  eflay  is  to  add  one  to  that  number,  the 
chemical  properties '  of  which  will  be  explained  in  the 
fequel*. 

2.)  The  particular  foffil,  bjr  the  decompofition  of  which 
I  have  difcovered  this  new  metallic  fubftance,  is  the  black, 
or  pitcbMende  (pfeudo-gaUna  oi  many)  as  it  has  been 
hitherto  called.  In  the  mean  time,  I  (hall  continue  to  ufe 
that  appelhtion,  titt>  in  the  progre&  of  this*  eiTay,  the  ne- 
ceffity  of  giving^  it  a  new  name  will  be  confpicuous.  This 
fofil  is  fio^nd  at  jMcbimstbal  in  B<Aemia,  and  at  Johann 
Gi^rginfttidt^  in  the  metalliierouf  mounuins  of  Saxony. 

Only  a  few  writers  appear  to  hare  been  formerly  »c- 
.  quainted  with  this  mineral.  fFullirius  and  Brmnich  men- 
tion, indeed,  under  the  head^  Argentiferous  Ores  of  Zinc, 
the  pitclhJfkndey  and  a  black  piub-itre  (Pecherz)  ;  but  it 
does  not  appear  that  they  meant  by  it,  or  even  have  known 
the  above  foffil  from  Joachimsthal  and  Joharm^Georgenftadt. 
Werner^  to  whom  its  frafturc,  hardnefs,  and  gravity,  fuf- 
ficlently  indicated  that  it  could  not  be  a  blende,  has  tranf- 
ferred  it  from  the  clafs  of  zinc-ores  to  that  of  the  ores  of 
iron,  calling  it  Bifen-pecherx  ;  though  only  ad  interim,  until 
its  proper  place  ihould  be  afcertained  by  chemical  analyfis. 
A  fubfequent  conjefture  of  his,  that  this  foffil  might,  per- 
haps, contain  the  metallic  radical  of  tungften^  or  wolfram^ 
was  thought  to  be  fupported  by  afiual  experiments  made  at 


•  Even  this  number  (17)  of  {metallic  (bbftances  has,  received  an 
addition,  by  the  Tttanmm,  fo  lately  difcovered,  as  is  fliewa  by 
R§ky  XIV.  pages  aoo  and  zi o. 
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Schemnitz*.     But  this  pretended  hSt  is  amtfadided  by  the 
reftilt  of  the  following  examination. 

3.)  The  varieties  of  this  foffil,  that  have  hitherto  occur- 
red, may  be  divided  Inio  two  forts.  The  fir/t  of  them  is 
found  in  brownifh-black,  maffive,  and,  for  the  moft  part^ 
outwardly  flat,  reniform  pieces.  It  is  refplendent  both  ex- 
ternally and  internally ;  wholly  opakey  and  of  an  imperfs<^ 
conchoidal  fra<9ure.  It  is  brittle,  admits  of  being  eafily 
comminuted  by  trituration,  and  affords  then  a  black  powder, 
tending  to  the  greenifh.  Its  fpecific  .  gravity,  upon  an 
average,  is  7,500. 

To  this  fort  belong,  in  particular,  the  pitdi-blendes  dug 
at  Joachimsthalj  in  the  mines,  or  galleries;  Sachstscber 
Edelleutstolln^  and  Hobe  Tanne ;  where  they  are  accom- 
panied by  brown-red  ponderous  fpar. 

The  fecond  variety^  to  which  belongs  the  greateft  part 
of  pitch-blende  that  ^occurs  at  Jobann^Georgitistadt^  is  grey- 
i(h  black,  and  exhibits  various  degradations,  from  the  glit- 
tering to  the  dull  or  dim.  At  that  place  it  is  obuined  in 
the  mine  Georg  JVagsf^rty  in  larger  or  fmaller  mafles,  be- 
tween ftrata  of  fchiftofe  mica  (Glimnurfcbiefer)',  which  is 
nearly  in  a  ftate  of  decay.  It  is  ufually  accompanied  by  a 
metallic  earth  (oxyd),of  a  yellow,  reddifli,  and  light-brown 
colour  \  and,  befides,  alfo  frequently  by  the  green  mUay  as 
it  is  called,  cryftallizcd  in  fmall  quadrangular  tables.  Some- 
times it  is  obferved  to  be  in  vetted  by  compaft  galena  (5/ry- 
schwei/)y  or  having  this  latter  diflTeminated  in  its  fubftancc 
in  delicate  veins  and  points.  It  has  alfo  been  met  with 
there  in  the  mine  Neujahrsmaajfen^  between  alternate  ftraU 
of  the  fibrous  brown  iron-fl^onef. 

•  See  BergmannUcbes  Journal,  17*9.  Vol.  I.  page  612. 

t  A  more  ample  deirription  of  its  external  p)x)perties  has  been 
given  by  Karfitn^  in  the  4th  vol.  of  the  Meobacbt.  u.  Entdeck,  «.  d. 
NatuAunde.  Berlin,  1791^  pagt  171. 

4)  When 
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4.)  When  pitch-^Wende  is  tried  by  itfelf,  before  the  blow- 
pipe,  it  undergoes  no  alteration,  and  is  perfectly  infufible. 
If  mixed  with  foda,  or  borax,  and  placed  in  the  fame  iltua- 
tion,  it  is  converted  into  a  grey,  cloudy  button,  refembling 
icorias.  But  with  a  neutral  phofphat  it  produces  a  clear,  green 
globule.  If  in  thefe  trials  fome  minute  metallic  grains 
ever  appear,  they  proceed  from  the  lead  interfperipd  in  the 
foflil. 

5.  a)  I  expofed  half  an  ounce  of  triturated  pitch-blende 
to  a  ftrong  red-heat,  in  a  coated  glafs-retort.  After  cooling,  I 
found  that  it  had  loft  feven  grains.  A  fmall  portion  of 
fulphuric  acid  has  alfo  paiTed  over,  and  in  the  neck  of  the 
retort  a  little  fulphur  was  obferved  to  be  fublimed. 

V)  Another  equal  quantity  of  pitch- blende  was  roafted  in 
open  fire,  that  is,  on  a  teft  under  the  muffle,  until  all  its 
fulphur  had  volatilized.  By  this  management  it  loft  20 
grains.  Upon  this  I  kept  it  one  hour  longer  in  ignitioOf 
and  obferved  that  its  weight  had  again  increafed  eight 
grains. 

6.)  To  examine  the  relations  of  pitch-blende  to  iki^  fixed 
alkalis  in  the  dry  ^ay^  1  triturated  |  ounce  of  it  with  one 
ounce  of  carbonated  pot-a(h,  and  urged  the  fire  to  the  fu- 
fion  of  the  mixture  in  the  crucible.  The  mafs  poured  out  - 
of  the  veflel  was  black-grey,  compafl,  hard,  and  of  a  lamel- 
lar  fra<aurc.  When  ground,  boiled  with  water,  and 
filtered,  the  powder  of  the  foflil  remained  on  the  paper  with 
its  former  black  colour,  and  alfo  nearly  with  its  original 
weight.  The  colourlefs  fluid  had  merely  an  alkaline  tafte, 
excepting  only  a  flight  indication  of  alkaline  fulphuret  (Jiver 
if  fulphur)',  and  when  faturated  with  nitric  acid,  it 
depofited  fom^  flocculi  of  filiceous  earth,  weighing  four 
grains. 

By 
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By  this  infolubility  of  pitch-blender,  in  melting  pot-afli, 
it  was  decided  that  it  in  no  way  belonged  to  the  foffils 
which  contain  tungften,  of  wolfram. 

7.)  I  now  proceeded  to  examine  its  habitudes  with  aads. 

Dilute  falphuric  acid  was  incapable  of  eflfeding  a  true  fo- 
lution  9  it  only  extracted  from  it  a  faint  greenifli  tindure. 
Even  conantratid  fulphuric  acid  did  not  entirely  diflblve 
this  foflil :  for,  after  i  ounce  of  pitch-blende  had  been  di^ 
gefted  with  one  ounce  of  that  acid,  in  a  retort,  the  liquor 
being  then  again  diftilled  o!i  to  drynefs,  and  the  refidut 
foftened  with  water,  and  filtered,  its  undiflblved  part  fHll 
weighed  three  drachms :  and  likewife  the  black  colour 
which  it  flili  preferved  (hewed  that  no  perfedl  folution  had 
taken  place.  The  fluid  that  had  pafled  over  was  ful- 
ptiureous  acid ;  and  the  folution  filtered  off  from  the  reiidue 
had  a  green  colour. 

8).  Nitric  acidy  on  the  contrary,  produced  a  more  com- 
plete decompofition  of  that  fofSl. 

a)  Half  an  ounce  of  the  greyifh-black,  dull  pitch-blende 
was  digeftcd,  in  a  low-heat,  with  moderately  ftrong  nitriCs 
acid.  It  was  attacked  by  the  acid  with  an  evolution  of  red 
nitrous  vapours.  I  afFufed,  by  degrees,  more  of  the  acid, 
till  the  difappearance  of  the  black  colour^of  the  foffil  (hewed 
that  its  decompofition  was  accomplifhed.  The  folution, 
when  again  diluted  with  water,  was  of  a  bright  wine- 
yellow,  variegated  with  the  greenifb.  It  left  on  the  paper 
a  white-grey  refidue,  weighing  16  grains  upon  deliccatioo. 
This  took  fire,  when  heated  in  an  earthen  pot,  and  burned 
with  a  fulphureous  flame  ;  lofing  thereby  5f  grains.  Tht 
remaining  lof  grains  confiftcd  of  filex  j  from  which  nitro^ 
muriatic  acid  ftill  extraded  fome  portion  of  iron. 

i)  One 
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'  b)  One  half  ouna  of  the  blacier  fort  of  pitch-blende, 
treated  in  the  fame  0iknner  with  nitric  acid,  coagulated, 
upon  folution,  to  a  bright-green  gelatinous  confiftence,  in 
which  fome  light  gref-yellow  particles  lay  difperfed.  By 
dilution  with  water,  aiwi  filtration,  it  left  26  grains  of  a 
j-eddifli-grey  refidiie,  6  grains  of  which  were  fulphur,  and 
the  remainder  an  earthy  matter,  impregnated  with  iron, 

f )  When  no  pure,  compaft  lumps  can  be  had,  the  pitch-r 
blende,  which  is  ftill  embodied  with  its  matrix,  nlay  alfo  be 
employed  for  extraction  with  nitric  acid.  Twenty  four 
ounces  of  moderately  ftroog  nttfic  acid,  affufed  upon  8 
•unces  of  fragments  of  this  impure  pitch^blende,  previpufly 
pulveris^ed,  attacked  it  with  vehemence ;  the  mixture  be- 
came hot,  and  emitted  red  vapours.  After  digeftion  for  fom? 
time,  I  diluted  the  folution  with  water,  and  filtered  it. 
The  gangue^  or  matrix  of  the  fhiftofe  mica  kind,  exifting  in 
l^t  foffil,  remained  behind  as  a  light-brown  mud ;  which, 
after  wafhing  and  deficcation,  weighed  4|  ounces,  but.  loft'' 
one  drachm  more  by  burning  oiF  the  fulphur  which  it  ccm- 
tained.  I  conoshtrated  the  greeniih-yellow  folution,  hy 
diftillatlon,  from  a  retort ;  by  ^hich  management  nitrat  o^ 
lead  feparated,  in  white  glanular  cryftals,  amounting  to  50 
^jraihs.  • 

g)  By  muridtic  acid  only  an  incomplete  folution  was  pro- 
duced. 

But  I  if.  this  acid  be  mixed  with  one  third  part  of  the  . 
nitric,  the  nitra^muriatU  acid  arifing  ft^om  this  combination 
cffedb  a  perfect  foUition* 

*  •  ' 

•  .  Half  an  ounce  of  pitcb*blendt,  mixed  with  two  ounces  of 
jupu  regia,  became  hot,  and  was  violently  attacked  by  this 
iblvent;  at  the  fame  time  thai  the  mixture  ftrongly  effer- 
:  •  ^      •  I  i  vefced 
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vefced,  ind  the  folution  wis  almoft  entirely, effeded  for  the 
greateft  part*  When  it  had  digefted  a  while,  it  was  diluted 
witfi  water,  and  paiTed  through  the  filter.  Its  refiduc 
weighed  13  grains  ;  whic)),  after  the  corobuftion  of  the 
fiilphur,  left  nine  grains  of  a  filiceoias  matrix.  The  iblutioa 
deported  muriat  of  lead,  while  cooling,  in  minute,  whkep 
needlo-fluped  cryftals,  which,  \>y  redudion,  yielded  a  regu* 
line  bead  of  lead,  of  \  grain.  After  fome  time,  there  ap-* 
peared  in  the  folution  fome  beautiful,  hrge,  bright,  greenUh* 
yellow  cryftals,  in  rhomboidal  fix-fided  tables. 

10.)  Endeavouring  to  become  more  accurately  acquainted 
with  the  meullic  principle  which  is  the  chief  ingrectient  ia 
pitch-blende,  as  well  as  with  its  chemical  relations  to  other 
fubftances,  I  performed  various  expariments  with  die  nitric 
and  nitre-muriatic  folutions  before  mentioned. 

At  iirft  I  attempted  to  find  whether  a  ninBiin  of  it 
wopW  take  place  in  the  humid  i^ay^  With  diis  view,  I 
iilled  two  glafles  withthofe  ibiutipns,  immerfing  in  the  one 
{bme  polifiied  iron,  and  in  the  other  a  thin  flick  of  auBC 
But  in  neither  cafe  was  any  thing  precipitated. 

II.)  PruflTiat  of  pot-afh  threw  down,  from  both  theAibr 
lutions,  a  dfep'-brozun-red  precipitate,  refembling  red  ful- 
phwatcd  oxyd  of  antimony  [Ktrtne^s  mituraL).  This 
phenomenon  is  one  of  the  moft  chara£teriftic  properties,  by 
which  this  metallic  fubftance  is  diftinguifhed.  It  is  true, 
copper  likewifc  falls  down,  <rf  a  brown  coloar,  if  precipi- 
tated from  acid  menftrua  by  means  of  Pruffian  alkali  j  b«t 
then  it  appears  rather  more  in  the  form  of  JdccuU^  of  a 
woolly  cohcfion :  whereas  the  former,  on  its  precipitatioBt 
diredly  fprcads,  or  dtfltifes  itfeif  through  thewthoh  vohime 
of  the  fluid.  Still  more  does  the  brown-^red  predpiMOt 
obtained  by  precipit^ng  the  ox^d  of  ^noIyUem  itom  in 
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muriatic  folution,  by  means  of  Pruflian  alkali,  refemble 
that  mentioned  above.  However,  befides  that  the  colour  of 
this  laft  is  brighter,  thefe  two  metallic  fubftances  are,  in 
every  other  refpef^  fo  different,  that  they  cannot  eaiily  be 
miftaken  for  each  other. 

If  the  pitch-blende,  as  is  moftly  the  cafe,  be  accidentally 
accompanied  by  a  portion  of  iron,  the  precipitate  appears,  at 
iirft,  of  a  dirty  black,  but,  after  the  feparatlon  of  this,  its 
colour  is  a  purer  brown. 

12.)  Sulpburet  of  ammoniac  prccipitSiXts  the  metallic  Tub* 
.  ftance  of  pitch«blende,  diflblved  in  acids,  of  a  brown-jiHow 
colour  i  in  which  cafe,  the  mixture  is  ufually  covered  by  a 
white-grey  pellicle  of  a  metallic  luftre* 

13.)  By  tin^ure  of  galls ^  or.  gallic  acid,  added  to  exc 
cefs,  only  a  flight  quantity  of  a  blackiih  precipitate  is  pro4 
duced.  But  if  the  predominant  part  of  the  acid  be  neu« 
tralized  by  an  alkali,  a  copious  precipitation  of  a  cbocolati'* 
brown  enfues. 

14.)  All  alkalis  throw  down  the  metallic  portion  from 
the  acid  folutions  of  pitch-blende,  of  a  yellow  colour.  This . 
jifFords  another  chara£ker  peculiar  to  tbat  metallic  fubfttnce.  ~ 
The  fhades,  or  degradations  of  that  yelbw  colour,  arc  va- 
rious, according  to  the  degrees  of  purity  of  the  foffil,  and, 
likewife,  According  to  the  nature  of  the  alkaline  fait  em- 
ployed in  the  procefs. 

J  The  fixed  alkalis  promote  the  precipitation,  in  the  moft 
complete  -manner,  if  they  are  ufed  in  their  cauftic,  or  pure 
ftate.  The  precipitate  is  then  commonly  lemon-yellow  i 
but  it  inclines  more  to  the  white,  if  carbonated  alkali  is  em« 
plovedas  a  precipitant* 

112  15.)  If 
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15.)  If  more  carbonated  alkali  be  added  than  is  required 
to  fitturate  the  acid,  part  of  the  metallic  oxyd  will  be  re- 
diflblved  ;  but  it  falls  again  down,  of  a  lemcHi-yellow,  bj 
rfaturtting  the  exceffive  portion  of  the  alkali.  A  fmiilar  re-dif- 
folution,  in  carbonated  fixed  alkali,  happens,  when  the  yel- 
low oxyd,  recently  precipitated  and  waflied,  while  yet 
moift,  is  mixed  with  deliquefced,  pot-a(h,  and  digefted 
in  a  boiling  heat.  If,  to  the  faflFron-yellow  folution,  after 
reparation  of  the  undiflblved  j-cCdue,  nitric  acid  is  added,  it 
throws  down  the  diflblvcd  part  of  a  pale  yellow  colour. 

On  repeating  this  experiment  with  cauftic  lixivium,  the 
colour  of  the  metallic  oxyd  changed  to  a  dark-brown.  But 
this  lixivium,  being  afterwards  examined,  was  found  to  con* 
tain  nothing  of  that. oxyd.  This  circumftance  fervesto  prove 
that  it  is  not  the  alkali,  but  the  carbonic  acid  combined 
with  it,  that  contributes  to  cfFcil  the  folution  before  no- 
ticed. 

-  16.)  Somewhat  different  was  the  colour  of  the  precipitate 
which  I  have  obtained,  from  the  greenifli  nitric  folution  of 
the  blacker  variety  of  pitch-blende  ^8.  A.j,  by  means  of 
cattftic  ibda ;  for  this  inclined  from  the  yellow  to  the  green. 
This  is  not  o^f  ing  to  a  latent  portion  of  copper  in  the  fbffil ; 
as  the  precipitate  giv^es  neither  colour  nor  taftc  to  cauftic 
antnaoniac  poured  upon  it. 

.17.)  This  yellow  metallic  oxyd  readily  diflbUes  in  acids. 

When  treated  with  dilute  fulphuHc  aciJ,  gently  warmed, 
if  was  fdon  diflblved,  leaving  ortly  the  portion  of  lead  which 
ftiU  remained  in  it.  The  folution,  diily  evaporated,  af- 
forded a  lemon-yellow  metallic  fulphat,  ciyftaliized  in 
fmall  accuhiulated  columns.' 

'      18.)  The 
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18^,)  The  folution  of  the  yellow  metallic  oxyd  in  weak- 
ened nitric  acid,  and  made  to  cryftallize  by  evaporation,  at 
llrft  depofited  a  fmall  quantity  of  nitrat  of  lead,  and,  after- 
wards, beautiful,  clear,  oblong,,  hexagonal  tables,  of  a  plea- 
fmg,  Hght-greenifh  colour;  fome  pf  which  were  |  of  an 
inch  long,  and  |  of  an  inch  broad.  To  preferve  thefe 
cryftals  in  their  original  perfcclion,  they  muft  b6  kept  in  a 
clofed  vcffel,  as  they  feem  liable  to  fome  decay  by  the  ac- 
eefs  of  air. 

19.)  The  folution  of  this  metallic  oxyd,  prepared  by 
muriatic  acid,  evaporated  to  the  point  of  cryftallization,  and 
left  (landing  in  the  cold,  at  firft  yielded  fome  muriated  iead, 
in  fine  needles ;  but,  after  this,  it  {hot  into  yellowifh-green 
cryftals,  the  fundamental  figure  of  which  appears  to  be  the 
rbomboidal,  or  oblique -quadrangular  table. 

20.)  By  diftilled  vinegar,  ftrengthened  by  freezing,  this 
metallic  calx  was  diflblved,  with  the  aid  of  digeftion.  After 
gentle  evaporation,  this  folution  afforded  fine,  clear,  topaz- 
yellow  cryftals,  in  regular,  four-fided,  thin  columns,  with 
tetrahedral  pointed  terminations,  fome  of  them  one  inch 
long.  When  I  fubjefted  fome  of  thefe  cryftals  to  ignition, 
beginning  with  a  low  heat,  the  metallic  oxyd  left,  after 
the  expulfion  of  the  acetic  acid,  preferved  the  fame  figure, 
for  the  moft  part,  which  the  cryftals  had  originally  pof^ 
felTed. 

21.)  Phojpharic  acid,  likewife,  is  a  folvent  of  the  preci- 
pitate obtained  from  pitch-blende.  But  this  folution  docs 
not  long  continue  clear;  the  phofphatcd  metallic  oxyd 
falling  down,  by  degrees,  in  yellow-white,  amorphous  floc- 
culi,'  of  difficult  folution  in  water.  A  fimilar  precipitate 
alio  arifes  on  pouring  phofphoric  acid  into  the  acetic  folu- 
tion of  this  foifil. 

113  22.)  I 
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22.)  I  introduced  a  mixture  of  one  part  of  pitch-Wende 
with  three  of  nitre,  by  fucceffive  portions,  into  a  red-hot 
crucible.  The  mafs  foamed  much  5  but  only  a  weak  deto* 
jution  was  obfervable.  I  kept  it  in  ignition  for  half  an 
hour,  after  which  I  fet  it  afide  to  cool.  It  was  of  a  choco* 
late-brown  5  and  when  this  mafs,  liquified  with  water^  had 
been  filtered,  the  powder  of  the  foflil  left  on  the  paper  re- 
mained of  the  fame  colour.  The  colourlefs  lixivium  contain- 
ed ftill  fome  undecompofed  nitre  ;  and  acids  caufed  it  to  de- 
pofite  a  whitifh  precipitate,  which  for  the  moft  part  con- 
fided of  filex. 

23.)  After  thefe  refearches,  I  made  fome  experiments 
relative  to  the  procefs  of  reduSfion, — When  the  yellow  me- 
tallic oxyd  was  tried  upon  charcoal  before  the  blow-pipe, 
it  exhibited  the  fame  phenomena  as  were  mentioned  of  the 
crude  pitch-blende,  (4. )  5  excepting  that  it  acquired  abrown- 
ifh-grey  colour  by  ignitior) ;  and  that  the  brownifh  colour 
of  the  globule  produced,  on  its  treatment  with  foda  and  bo- 
rax, was  purer  and  clearer  than  that  from  the  rough  foffil : 
in  the  fame  manner  as  the  colour  of  the  green  globule  aris- 
ing from  its  mixture  with  an  alkaline  phofphat,  in  the  like 
procefs,  was  more  pure  and  clear. 

24.]  The  trials  made  by  fufion  in  the  crucible  gave  all 
exaAly  iuch  refults,  as  thofe  previous  fmalt  trials  upoa 
charcoal  would  allow  me  to  expeft. 

a)  0ns  drachm  of  rough  pitch-bUndsj  mixed  with  1| 
drachm  of  calcmed  borax,  together  with  fome  char- 
coal-duft,  and  covered  lyith  muriat  of  foda i  and 

b)  An  equal  quantity  of  rough  pitch-blende,  ming- 
led with  two  parts  of  black  flux,  and  a  little  muriaiC 
of  foda,  where  melted,  each  feparately,  iiv  the  wind- 
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furnace  with  a  ftrong  fire.  In  both  cafes  the  foffil 
was  converted  into  a  black-grey,  dim  fcoria,  without 
any  trace  of  redudion :  only  that  fome  metallic  grains 
of  lead  appeared,  originating  from  the  particles  of  that 
metal  difleminated  in  the  rough  foifiK 

25.)  In  the  following  experiments  I  employed  the  ^«r^ 
yiU9w  precipitate  before  mentioned. 

a)  Om  drachm  of  it  was  mixed  with  two  drachms- 
of  black  flux»  and  inferted  in  a  charcoal-crucible » 

h)  Another  drachm  was  mingled  with  twice  its 
weight  of  calcined  bora^  and  likewife  put  in  a  cruel* 
hie  made  of  charcoal  \  and 

c)  A  third  drachm  was  mixed  with  10  grains  of 
charcoal-duft^  :(0  grains  gf  calcined  borax,  and  two 
drachms  of  powdered  white  glafs. 

Tbefe  mixtures,  the  crucibles  being  firft  luted,  were  ex- 
p^fed  for  one  hour  and  a  half  to  the  ftrongeft  heat  of  the 
melting  furnace. 

The  produd,  which  in  all  three  crucibles  was  nearly  the 
(ame,  confifted  of  a  black  vitreous  fcoria,  bat  exhibited  no 
indication  of  any  metallic  button. 

a6.)  Being  thus  convinced,  that  the  redu&ion  of  this 
metallic  oxyd,  which  I  had  in  view,  was  zipt  to  beaccom* 
plilhcd  by  means  of  ialine  and  vitrifying  fubftances,  I  re^ 
folyed  to  treat  it  merely  with  combuftible  bodies,  after  the 
mamier  of  the  allays  of  manganeie.  For  this  purpofe,  I 
triturated  120  grains  of  the  yellow  metallic  oxyd  to  a  pafte, 
with  linipcd-oil)  and  caufed  the  oil  gently  to  bum  on  a 
I  i  4  teit 
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teft.  There  remained  85  grains  of  a  heavy  black  powder 
behind  ;  whicii  I  expofed,  in  a  well  fecured  charcoal -cruci- 
ble, to  the  medium  heat  of  the  procelain-furnaee. 

At  the  fame  time,  another  crucible,  containing  pure 
oxyd  of  manganefe^  and  prepared  in  the  fame  manner,  was 
expofed  to  the  fame  fire. 

When  both  thefe  crucibles  were  brought  back  from  the 
furnace,  I  found,  that,  in  thtfecond^  the  redudion  of  manga- 
nefe  to  the  reguline,  or  metallic  ftate,  had  been  moft  per- 
feftly  accompliflied.  But  in  the  Jirjl  crucible  I  found  the 
oxyd,  obtained  from  pitch-blende,  in  the  form  of  a  heavy 
and  only  loofely  coherent  mafs ;  which  by  fridion  between 
the  fingers  could  be  divided  into  a  fine  black-browa  duft, 
yet  poiTcffed  of  a  metallic  luftre. 

In  pouring  nitric  acid  upon  a  part  of  that  duft,  the  folu- 
tion  went  on  with  pretty  confiderable  energy  ;  the  mix- 
ture growing  hot,  and  giving  out  a  quantity  of  red  nitrous 
fumes.  By  this  phenomenon,  I  was  perfuaded,  that  the 
oxyd  had  in  feme  manner  been  revived  to  the  metallic  ftate, 
although  not  run  into  one  mafs ;  and,  hence,  that  this  me- 
tallic fubftance  is  more  refrafiory  than  even  manganefe. 

27.)  To  experience,'  whether  this  oxyd  of  pitch-blende, 
thus  far  metallized,  would  not  perhaps  prove  more  fiifible, 
I  put  the  remaining  portion  in  a  charcoal-crucible  5  covering 
it  with  half  its  quantity  of  calcined  borax,  and  the  remain- 
Ihg  fpace  of  the*-  veffcr  with  pulverised  charcoal.  The 
outer  crucible  of  baked  clay,  into  which  the  former  was 
inferted,  was  then  well  luted,  and  expofed  to  the  ftrong- 
tft  heat  of  the  porceIaiti*furnace.  My  expedafion,  as  I 
found  bjrthe  refult,  was  not  totally  disappointed ;  for  I  now 
obtainbd  a  coherent. maft,  confifting  of  conglutimted  ex* 
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tremcly  minute  metallic  grains,  whofc  aggregation,  how- 
ever, was  not  conapa(^  but  finely  porous,  and  like  froth. 
The  colour  of  that  metallic  mafs  was  outwardly  dark-^rey^ 
but  inclining  on  the  ftreak  to  the  brownifh.  Its  metallic 
Juftre,  for  want  of  perfe£l  denfity,  was  but  moderate,  and 
the  cobefion  of  its  integrant  particles  only  Sight.  Its  fpe* 
(:ific  gravity,  6,440. 

No  alteration  wks  produced,  when  fmall  portions  of  that 
xegulus  were  ignited  upon  charcoal  with  the  affiftance  of 
^he  blow-pipe.  On  fufing  it  with  fufible  phofphoric  fait, 
the  globule,  while  melting,  was  coated  with  a  dull;  filvery 
white  pellicle,  formed  by  cohering,  exceedingly  fine  me- 
tallic globules.  On  continuing  the  fufion,  this  metallic 
oruft  entered  deeply  into  the  body,  of  the  globule,  which  at 
laft  acquired  the  appearance  of  a  din^,  grey^-green,  por6u3 
fcoria. 

&8.)  With  the  view  of  attempting  ^n  artificial  mineror 
lization  by  fulphur,  I  mixed  the  yellow  oxyd  with  twice 
its  weight  of  fulphur  in  a  fmall  glafs^retort,  and  expelled 
4gain  frpm  it  the  greateft  part  of  the  fulphur,  by  apjplyin^ 
heat.  The  refidue  combined  with  the  reft  of  the  fulphur 
was  a  black-brown,  compact  mafs.  But  the  degree  of  af^ 
finity  of  this  metallic  fubftance  with  futphvir  is  b^t  low ; 
for,  on  pcpofing  again  this  fulphurated  mafs,  in  another  re- 
tort, to  the  adion  of  fire,  the  remainder  of  the  fulphur 
admitted  of  being  entirely  driven  out ;  while  the  metallic 
part  regained  behind  In  the  form  of  a  black,  heavy,  granu* 
lar  powder. 

29.)  Toinveftigate  what  colour  tTiis  metallic  oxyd  would 
give  to  glafs-frits,  and  what  ciFeft  it  would  produce  on 
porcelain,  when  applied  to  it  as  an  eiftimel  colour,  the  ioU 
lowing  experiments  were  Ynade.  ' 
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c)  SiliM a  4r»dimt^ 

Mild  poi^fi    ,      •     •     .       I  dradim, 
TilUw  mftallic  oxyd     •     •  .  10  (raios, 

produced  a  clear,  light-brown  glafs. 

b)  Silix    ' .2  drachms, 

MWAfoda I  drachm, 

Tellow  metallic  oxyd     •     .  lo  grains, 

yielded  an  opake,  black-grey  glafs. 

Burnt  iotax,  }^^^^^      '       zdrachms, 
JTilUw  natallic  oxji    .     ,    xo  grains, 
afiarddd.a  glals  perfe^j  refembling  brown  rock^^rrjlbl 


adX 


d)  Silix, 

Fitnous  phoffb^ric  add^  ^         %  drachms  of  etchs 
prepared  from  bones, 

Xill9W  mHaUic  0xyd    .        .     20  grains, 

gave  a  bright  apple-green,  opake  glafs,  almoft  like  chrjfo* 
prafe. 

#)  Vitreous  phofphoric  acid 

frcfOi  animal  bones  .     •        2  drachms, 
Tellow  metallic  oxyd    .       .      lo  grains. 


produced  a  clear  emerald  green  glafs. 


^ 


Thefe  t^  o  laft  vitrifications,  by  degrees,  attracted  moif- 
tore,  from  the  atmo^^hci^. 

* 
,  /)  Tht  yellow  mitaliic  ^^yi/,,  gently  ignited,  mixed  witib 
a  proper  flux,  and  applied  to  porcelain,  andfuTed  upon  k 
r  •      in 
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in  the  enamelling  furnace,  produced  a  iaturated  or  deep 
orange-yellow  colour. 

30.)  From  the  whole  of  theie  experiments  it  is  manifeft, 
that  the  pitch-blende  does  not  belong  either  to  the  ores  of 
zinc,  or  to  thofe  of  iron,  nor  jret  to  the  genus  of  tungften  or 
wolfram,  and  in  general  to  none  of  the  metallic  fubftances 
hitherto  known ;  but,  on  the  contrary,  that  it  confifts  of 
a  peculiary  di/Hn^y  metallic  fubfiance.  Therefore  its  for* 
mer  denominations,  pitch^lenfU^  pitch^inn-pre^  Sec.  ape  no 
longer  applicable,  and  muft  be  fupplied  by  another  more 
appropriate  name.— I  have  ohofen  that  of  uranite^  (Ura^ 
nium)^  as  a  kind  of  memorial,  that  the  chemical  difcovery 
of  this  new  metal  han>ened  in  the  period  of  the  agronomi- 
cal difcovery  of  the  new  planet  Uranus*. 

31  •)  In  the  pit  Georg  Wagsfort^  at  Jobarni-Georgtnfiadt^ 
the  metal  uranium  likewife  occurs  in  the  form  of  a  metallic 
oxyd,  of  an  earthy  appearance.  This  is  the  earthy  foffil, 
already  mentioned  at  the  beginning  of  this  eflay,  which 
there  accompanies  the  compa£t  uranitic  ore  under  various 
(hades  of  colour,  paffing  from  the  pale  fulphur-yellow  into 
the  brick-red,  as  alfo  into  the  brown-yellow.  The  light- 
yellow  and  reddiih  varieties  are  thepureft;  'fince,  when  di^ 
(blved  in  nitric  acid,  and  treated  with  Pruffian  alkali,  they 
immediately  precipiute  of  a  browm^red  colour.  The  darker 
varieties,  on  the  other  hand,  contain  more  or  lefs  of  iron. 
This  earthy  oxyd  of  uranium  has  formerly  been  taken  for 
an  ockre  of  iron.  It  has  likewife  been  confidered,  as  the 
produd  arifing  from  a  previous  decay  of  ihiftofe  mica,  which 
forms  the  gangue,  containing  this  foffil  in  the  mine  juft 
mentioned. 


This  is  called  Ge^rghmjdus  in  England  only.— »Tnuii. 
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32.)  To  this  place  likewifc  hz\or\gs  ihc  green  mica ^  as  it 
was  formerly  called,  that  is  a  I  To  dug  from  the  fame  pit. 
This  beautiful  foflil  is  found  in  the  fiflures,  rifts,  and  part" 
ingsof  the  rock,  as  well  as  upon  the  earthy  uranitic  oxyd; 
for  the  mod  part,  in  the  form  of  thin  quadrilateral  tables, 
fonae  of  which  approach  to  the  cubical  figure.  Its  colour 
«is  variable,  pafling  from  the  emerald  grocii  to  that  of  the 
green-finch,  to  a  lemon-yellow,  and  even  to  the  filvcr- 
white. — It  is  alfo  found  on  the  Tanne;:haum  at  Eiben/iociy 
mc^ly  upon  brown  hornfionc-quarz,  though  but  very  fpar- 
ingly- 

33.)  It  is  indeed  certain,  upon  various  grounds,  that  tkfe 
foflil  is  not  a  true  mica.  Yet  its  nature  continued  to  be  a 
matter  of  queflion,  until  BergmaTviyOn  analyfing  it,  thought 
that  he  had  difcovered  in  it  muriatcJ  copper  aiid  argil ;  and 
it  was  upon  this  authority  that  JVerricT  \\^^  given  it  the 
name  Chalcolite,  Notwithflar.ding  this,  Rergmanu  ftiU 
entertained  fomc  doubt  concerning  the.  refult  of  his  owa 
experiments  i  efpecially  as  he  could  examine  only  a  very 
fmall  quantity  of  it. 

,34.)  But  according  to  my  experiments,  this  green  mica, 
^chalcolite,  is  a  crystallized  oxyd  of  uranium^  coloured  hj 
copper*  After  having  procured,  with  great  trouble,  and  (icri- 
ficing  fcveral  fpecimens,  a  Anall  quantity  of  exquifitcly 
pure  cpyftals,  I  poured  upon  them  nitric  acid,  which  dit- 
folved  them  quietly,  and  entirely  in  the  cold.  Into  one  part 
of  tKis,ib]ution  I  dropped  nitrated  filver;  but  no  turbidncls 
•cnfued,  though  Bergmann  2i{izvt%  th^t  he  has  obtained  «nu- 
hriat  of  filver.  (Horn-filver), 

Into  another  portion  of  the  folution  of  the  green  cryftals 
I  introduced  a  polilhed  fteel-fpring,  and  found  that  it  be- 
came-ineruflcd  with  a  ("oppcry  coating  of  metallic  luftre. 
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• '  The  remainder  of  that  folution  was  faturatcd  with  cauftic 
ammoniac.  A  Wuei(h-grey  precipitate  fell  down,  and  the 
Hquor,  likewife,  aiVumed  a  blue  colour.     I  then   added  as 

,  much  ammoniac,  as  was  neceffary  to  diflblve  all  the  cop*- 
per  contained,  in  that  fluid  ;  afcer  which,  I  decanted  the 
bright  blue  folution  from  the  precipitate :  afFufing  upou 
this  lafl:  fucccflive  frclh  portions  of  ammoniac,  until  this 
alkaline  fluid  was  no  longer  tinged  blue.  The  refidue, 
which  had  been  thus  freed  from  copper,  I  re-diflblved  in 
jiitric  acid,  dividing  the  folution  into  three  parts.  When 
a  poliihed  watch-fpring  had  been  immerfed  in  the  Jirjij  nei- 
ther copper,  nor  any  thiiigelfe  was  precipitated.  By  cooi-* 
bining  the  /ir^/xi  portion  with  Pruflinn  alkali,  a  brown-red 
precipitate  fufficiently  copious  was  obtained.  From  the  third 
l>ortion,  cauftic  pot-a{h  threw  down  a  pure  yellow  oxyd  q( 
uranium. 

Copper,  however,  Ciould  not  be  confidered  as  an  eflen- 
tial.  conftituent  part  of  the  cryitallizcd  oxyd  of  uranium  j 
fmce  I  have  not  found  die  leaft  trace  of  it  in  another  va- 
riety, that  had'a  pure  wax-yellow  colour. 

SECOND  SECTION. 

Another  more  pure  variety  of  compacl  uranite,  of  4 
luftre  almoft  metallic,  which  1  iifcerwards  received  from 
Joachimsthal^  induced  me  to  repeat  its  analyfis. 

A. 

a)  Five  hundred  grains  of  this  uranitic  ore  v/erp  pow- 
dered, and  digefted  in  a  gentle  heat,  with  nitric  acid  of 
a  moderate  ftrength.  The  quantity  of  the  acid  employed, 
not  being  fuflScient  to  effe<ft  a  total  folution,  the  mixture 
appeared  like  a  fluid,  rendered  turbid  by  a  fine  brick-red 
mud;  buc  which  difappcarcd  on  the  addition  of  anothe^. 
fmall  portion  of  nitric  acid.  The  folution  became  clear, 
while  a  light-grey  flocculent  matter  feparated,  and  was  of  a 
£reeni(h  afpc<a.     The  refiduc  collefted  by  filtering  weighed^ 
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30  grains  after  drying.  When  placed  upon  a  teft,  gently 
heated,  its  fulpbureotis  part  was  confumed  with  a  faint  flame  ^ 
and  the  remainder  proved  upon  trial  to  be  mi^tt  Jiliceoui 
Hortb^  weighing  25  grains* 

*)  The  nitric  folution  was  in  part  generally  evaporated. 
It  depofited  nitrat  of  lead ;  which,  when  re-diflblved  in 
water,  and  combined  with  fulphuric  acid,  yielded  35  grains 
of  fuiphated  lead.  Thefe  indicate  almoft  exadly  25  grams 
€^  metallic  Itad. 

After  this  feparation  of  the  lead,  the  nitric  folution  gra- 
dually (hot  into  longifh  hexahedral  plates  of  a  light- yellow 
colour,  fonewhat  inclining  to  the  green.  This  nttrat  of 
uranium,  re-diilblved  in  water,  and  treated  with  cauftic 
pot-afh,  afforded  440  grains  of  yellow  precipitate. 

c)  The  renuinder  of  the  folution,  that  would  no  longer 
crjrftallize,  when  tried  by  Pruffian  alkali,  fhewed  by  the 
blue  colour  of  its  precipitate,  that  it  had  been  contaminated 
with  iron.  This  precipitate  was  then  inpiflated,  driving  out 
the  nitric  acid  by  means  of  heat ;  after  which  it  left  a  reddue 
^  weighing  40  grains.  This  laft,ivhen  boiled  again  with  nitric 
acid,  and  filtered,  left  on  the  paper  a  red  oxyd  of  iron  j  which^ 
triturated  with  linfeed-otl,  and  ignited,  obeyed  the  magnet, 
and  weighed  13  grains. 

Since,  therefore,  an  hundrtd  parts  of  this  ore  contadn 
00  more  than  one  part  oi  fulphury  and,  on  the  other  hand, 
pvi  parts  of  lead\  there  remains  no  doubt,  but  that  this 
iinall  quantity  of  fulphur  belongs  to  the  lead  exifting  in  the 
ore.  For  this  reafon,  I  no  longer  confider  the  black  urani- 
tic  ore,  including  its  varieties,  and  taken  by  itfelf,  as  an 
§rt  miner alizid  by  fulphur^  but  as  znimperfeSf  metallic  oxfd; 
ifeat  is  to  fay,  combined  with  but  little  oxygen.  This  con- 
dition, fo  nearly  approaching  the  metallic  ftate,  is  the  caufc 
why  the  folution  of  this  oxyd  in  nitric  acid  is  attended  with 

extritationof  heat  and  nitrous  vapours. 

Hence, 
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.  Hence,  according  to  what  has  been  (aid,  the  (hining 
black  ort  of  uranium  from  yoachimjtbal  is  compoTed,  in  9H€ 
iunJreJ  pzrtSj  of : 

Sulphat  0f  lead 5 

SiUx 5 

Oxyd  of  iroriy  attra6iible  by  7  ^ 

the  magnet    .      .      .     •  S 
Uranium 86,50 


100 
B. 

With  the  yellow  oxyd,  that  had  been  precipitated  from 
the  folution  of  the  uranitic  nitrat,  freed  from  iron,  (A.  6.) 
I  inftituted  feveral  experiments,  with  a  view  of  its  reduc^ 
tion.  Thefe,  however,  did  not  completely  anfwer  my  de- 
fire,  to  obtain  a  pure  metallic  button,  run  into  a  compaS: 
inals*  Ofthofeexperimicnts,  the  following  is  that  which 
has  beft  fucceeded. 

Fifiy  grains  of  this  oxyd,  when  ignited,  were  formed 
with  wax  into  a  ball,  and  in  a  weU-4:lo£|id  chaicoal  crucible 
««pofi:d  to  the  moft  vehement  heat  ^  the  porcelain-furnace^ 
the  intenfity  of  which  gave  170  degrees  in  Widgwoois 
pyrometer.  The  metallic  button  obtained  weighed  28 
grains,  and  prefented  a  dark^rey,  hard,  firmly  cohering, 
finely-grained,  of  very  minute  pores,  and,  outwardly,  glit- 
tering mafs.  On  rafpmg  this  widi  the  file,  or  rubbing  it 
with  another  Jiard  body^  the  metallic  luftre  appeared  on 
the  pbce,  thus  laid  bare,  of  an  iron-grey  colour ;  whereas 
in  the  other  aflays  that  were  lefs  perfect,  the  ftreak  of  the 
uranitic  regulus  is  ufually  Inore  verging  to  the  hrowniih* 
This  metallic  button  likewife  furpafled  in  fpecific  gravity 
th^fe  before  obtained  \  being,  8,100. 
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LVIII.      ^ 

CHEMICAL  EXAMINATION 

Of   TWO    NIWLY    CXSCeVfUED 

T  I  T  A  N  I  r  E  S. 

X  HE  difcovery  of  Titanium^  in  the  red  Hungarian  {hod*, 
and  in  the  fmall  hair-brown  cryftals,  from  the  country  about 
Pajfau^y  having  fo  much  excited  the  attention  of  Chemifts 
and  Mineralogifts,  it  was  natural  to  expeft,  that  this  new 
metallic  fubftance  would  alfo  be  fopnd  in  other  places. 
The  event  has  fhewn,  that  this  expectation  was  not  ill 
founded. 

The  chemical  analyfis  made  at  Paris  by  f^auquelin  and 
Hecbty  with  a  foifil,  difcovered  by  Miche  and  Cordier  at 
St.  Trieuxj  in  the  department  of  Haute-Fienne^  has  (hewn, 
that  this  metallic  fubftance  is  likewife  a  native  of  France  {. 

To  this  the  prefent  eflay  affords  a  new  addition,  by 
giving  the  analylis  of  two  other  titan'tUs^  but  lately  difco* 
vercd. 

FIRST  SECTION. 

Titanite  from  Spain.    . 

I  HAD  the  pleafure  of  receiving  from  the  colleftion  •£ 
Baron  Racinitz  at  Drefderiy  which  is  particularly  rich  in 

♦  Sec  Ejfay  XIV.  page  aoo. 

f  EffayXV.  page  211. 

X  Journal  dis  Mines.  Paris.  No.  XV*  page  ;o. 

Spaniih 
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Spanifli  minerals,  a  foffil  whofe  outward  characters  juftified 
the  fufpicion,  that  it  might  be  an  ore  of  Titanium. 

It  occurs  al  Cajuelo^  near  VuitragOy  in  the  province  of 
Burgos.  '  . 

T*he  internal  colour  of  it  is  a  light  reddifli-browri,  inclin- 
ing in  fome  places  to  the  copper-red ;  but  externally  it  is 
coated  with  white  clay.  It  feems  to  have  the  form  of  a 
hexahedral  column,  with  a  fiat  fix-fided  pyramidal  termina- 
tion 'y  but  inflead  of  the  adual  pointy  it  has  a  regular  exca- 
vation, which  refembles  an  inverted,  hollowed,  hexahedral 
l^ramid.  In  the  infide,  that  foffil  has  a  ftrong  feml-metal- 
Jic  luftrc.  Its  crofe-fraaure  is  very  diftindlly  ftraight  la- 
mellar \  and  its  longitudinal  fra<Shire  imperfedlly  and  fmall 
conchoidal.  It  is  very  little  tranfparent  on'  the  edges  ; 
brittle,  very  hard,  and  of  difficult  levigation,  by  which  it 
afFords  a  greyiOi-brown  powder.  The  fpecific  gravity  of 
itis«s4,i8o. 

One  bundrtd  grains  of  it,  finely  ground,  and  mingled  with 
600  grains  of  mild  pot-alb.  Were  brought  td  fufion  in  a  crucible* 
The  melted  mafs  was  df  a  pearly-grey,  which,  upon  re-^dilTo-i 
lution  in  hot  water,  depofited  the  oxyd  of  titanium  of  a  per- 
itStXy  white  colour.  When  this  had  been  filtered  off  from 
the  colourlefs  alkaline  fluid,  and  lixiviated  with  water,  till 
the  wafhings  no  &rther  indicated  any  trace  of  alkali^  k  was 
deficcated^  and  found  to  weigh  175  grains; 

This  titanic  oxyd  readily  diflblved  in  muriatic  acid,  and 
was  precipitated  from  it  of  a  permanent  green,  by  Pruffian 
alkali,  and  of  a  lively  brown-red,  by  gallic  acid ;  and  in 
general,  in  all  its  other  properties,  it  agreed  with  the  white 
•xyd  of  titanium,  extrafted  from  the  red  Hungarian  fhorh 

K  fc  SECOND 
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SECOND  SECTIOlSr. 

Titanite  from  Aschqffenburg. 
-  With  the  foregoing  titanite  from  Spain  another  foffil 
correfponds,  which  Prince  Dlmhri  Gallitzin  has  found  fc- 
veral  years  paft  not  far  from  Aschajfinburg^  in  ^the  Spefsari 
foreft,  prcfcrvcd  in  his  colIe£tion.as  a  mineral  not  yet  aicer*^ 
tained. 

Its  interior  colour  is  a  deep  rcddilh-brown  -,  externally 
it  pafles  fomewhat  into  the  lead^grey,  and  exhibits  filver- 
white  fcales  of  mica  acBiering  to  it.  The  fpectmen,  here 
examined,  was  a  rounded  prifmatic,  and,  as  it  appeared,  a  four- 
iided  cryfta! ;  the  ahemate  angles  .of  whofe  &cets  feemed 
to  be  obtufe,  and  the  ends  apparently  not  yet  completely 
cryftallizcd.  Its  fracture  exhibits  a  ftrong  femi^metallic 
fplendour.  The  longitudinal  fraiSure  is  ftraight  foliated; 
'^hc  crofs  frafture,  imperfedly  conchoidaL  It  is  untranfpa- 
rent,  brittle,  and  very  hard.  Its  fpecific  gravity  was  found 
to  be  4,055. 

One  hundred grziiis  of  this  titanite  were  finely  powdered, 
and  fiiied  with  600  grains  of  carbonated  pot^aib.  The 
mafs,  when  fixed  ty  cooling,  prefented  a  greeniili  fur^ice^ 
and  a  pearly  grey  frs^fhire.  Upon  pulverization^  and  folu* 
tion  in  water,  the  filtered  alkaline  liquor  was  likewife 
greenifb,  but  fbon  loft  its  colour.  The  lixiviated  and  dried 
cxyd  ef  titanium  weighed  166  grains.  Its  white  co^ 
lour  had  a  little  of  a  reddifh  tinge>  arifing,  perhaps,  from 
a  fiiiall  portion  of  manganefe ;  the  traces  of  which  were 
ihewn  by  the  external  greenifh  colour  of  the  melted  mafi, 
as  well  as  afterwards  by  that  of  the  alkaline  liquor. 

As  for  the  reft,  the  metallic  oxyd  obtained  from  this 
foiEl  of  Auhaffenhurg  exhibited  in  every  refpeft  the  fame 
habitudes  or  relations,  as  the  preceding  from  Spain^  or 
that  which  had  been  feparated  from  the  Hungarian  titanite, 

LIX. 
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LIX; 
tHE^IICAL  EXAMINATION 

OF  80MX 

FERRUGINOUS  tlTANtXES; 

FIRST  SEVtiON, 

Iron-^i  TitaHite  from  ColmwaiL 


Wi 


ITHIN  a  few  years  a  foffil  ha^  been  brought  into 
notice  jbj  the  name  Menachanite^  which  has  been  found 
In  the  parifli  of  Mertacban^  in  Cornwall^  and  confifts  c(f 
grey-black,  fand-like  grains,  obeying  the  magnet.  Mr. 
Af-Gngor^  of  Menachan,  who  dedicates  his  ftudy  to  mine- 
lalogical  chemiftry,  ha$  given  not  only  the  lirft  informa- 
tion of  this  foffil,  but  alfo  a  full  narrative  of  his  chemical 
tefearches  concerning  it.  The  chief  refult  of  thefe  is,  that 
menachanite  has  for  its  conftituent  parts  iron,  and  a  pecu<^ 
liar  metallic  oxyd  of  an  unknown  nature*. 

By  the  following  examination  it  will  Appear,  that  this 
fubflance,  which,  befides  iron,  forms  the  fecond  chief  com« 
ponent  principle  of  menachanite,  Js  precifely  the  very  fame 
which  conftitutes  the  Hungarian  red  {horl;  namely,  oxyd  of 
titanium.  .With  this  opinion  alfo^  moft  of  the  phenomena, 
noctd  down  by  i^  Gregory  in  his  operations  with  menachan 
nitCf  agree. 


♦  Creil^s  Cbemjcbe  Annaleii.  1791.  vol,  I,  pages  40  and  103. 
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Though  I  was  cafily  convinced  of  this  fiaft  by  ray  own 
experiments,  it  feemed,  on  the  other  hand,  very  difficult  t« 
feparate  entirely  the  iron  from  the  titanic  oxydj  and, 
hence,  to  afcertain  the  true  proportion  of  thefe  two  ingre- 
dients to  each  other.  Faffing  over  various  experiments 
which  I  made  with  this  defign,  1  will  relate  only  the  two 
following,  by  which  I  obtained  the  OT^yd  of  titanium,  freed 
the  moft  from  iron. 


a)  Two  hundred  grains  of  menachanite,  finely  powdered, 
were  mixed  with  ten  times  their  quantity  of  a  lixivium, 
compofed  of  equal  parts  of  cauftic  pot«a{h  and  water.  This 
mixture,  being  inpiffated  to  drynefs  in  a  polifhed  iron-pot, 
lodged  in  a  fand-bath,  was  afterwards  ignited  in  open  fire. 
The  mafs  ran  into  thick  fufion,  and  affiimed  in  cooling  a 
dirty  dark-green  colour. 

b)  By  dilution  with  water,  it  gave  a  grecnilh  fohition, 
from  which  a  dark  cinnamon-brown  powder  fubfided,  which, 
detained  on  the  filter,  edulcorated,  and  dried,  appeared  vcrj 
loofe,  and  weighed  374  grains. 

e)  The  green  alkaline  fluid  foon  loft  its  colour,  and  dcpo* 
fited  fome  brown  flakes,  which  upon  trial  were  found  to  bt 
an  impure  cxyd  of  manganefe^  and  weighed  half  a  grain. 
When  this  liquor  had  been  treated  with  an  over-proportioA 
of  muriatic  acid,  and  again  neutralized  with  carbonated  poC- 
a(h,  it  forded  a  whitifh  precipitate,  which  afterwards  was 
dccompofed  into  feven  grains  of  ignited  fiUx^  and  tw9 
grains  of  oxyd  of  titanium, 

'  d)  The  374  grains  of  brown-powdei:  (i)  were  mixed 
with  fix  ounces  of  n.uriat  of  ammoniac,  and  fitblimed  in  a 

retort. 
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retort.  The  ^l-ammoniac  volatilizM  of  a  ftrong  yellow. 
The  refidue  had  the  form  of  a  loofe,  ifabella-yellow  poW*- 
der,  and  was  found  to  be  ftill  contaminated  with  iron. 
When  freed  from  this  metal  by  previous  lixiviation  with 
water,  and  fubfequent  digeftion  with  muriatic  acid,  it  was 
of  a  grey-white,  after  a  repeated  wafhing  and  drying,  and 
amounted  to  168  grains. 

/)  This  grey-white  metallic  oxyd,  proving  infoluble  in 
actds,  was  fufed  in  a  crucible  with  five  times  its  quantity  of 
carbonated  pot*aih,  and  poured  out.  After  congelation, 
the  faline  mafs  prefented  a  pearly  white ;  was  compa<S^,  and 
of  a  coarfe-ftriated  fradhire.  On  triturating,  and  wafhing 
it  with  water,  the  metallic  oxyd  was  left  behind  of  a  per- 
feflly  white  colour.  This,  when  edulcorated  and  dried, 
weighed  276  grains,  and  (hewed  itfelf  in  every  refpefl  to  be 
a  completely  pure  oxyd  of  tUanium, 

f)  To  obtain  the  iron,  I  diflblved  in  water  the  fublimed 
muriat  of  ammoniac  {d)^  mixed  the  folution  with  the  water 
employed  for  edulcorating  the  refidue,  which  thereby  be« 
came  muriated,  and  then  I  faturated  the  whole  with  cauftic 
ammoniac.  The  brown  oxyd  of  iron^  thus  feparated,'  was 
driedy  drenched  with  linfeed'oii,  and  heated  to  rednefs.  It 
weighed. 100  grains,  and 'was  rapidly  and  entirely  attra^fd 
by  tb^  magnet. 

B. 

I  eflFe£led  another  complete  decompofition  of  menachanite 
in  the  following  Ihorter  way. 

a)  Two  hundred  grains  of  menachanite  were  prepared  for 
their  decompofition  in  the  fame  manner  as  explained  before 
at  (h,a^  aivd  ij  ;  and  the  light-brown  powder,  thus  ob  * 
tained^  was  ignited  for  half  an  hour  in  a  crucible.    It  now 
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rcceifed  a  bhckilh  chocplate«brown  colour,  and  weighed 

160  grains. 

h)  After  having  affufed  upon  it  three  ounces  of  muriatic 
acid,  I  evaporated  it  in  a  porcelain  veffel  to  a  moderately 
deficcated  mafs;  the  colour  of  which  was  yellow,  like  the 
•yolk  of  egg?,  and  mixed  with  orange-yellow.  It  was  then 
dilyteJ  with  water,  and  put  on  the  filter.  The  filtered  li- 
quor contained  muriated  iron,  and  the  waihed  refidue  exhi- 
bited on  the  paper  a  fine,  hc.ivy  powder,  of  an  ifabelk- 
yellow,   which,   dried  in  a  low-heat,   weighed  xo6  grains. 

c)  I  mixed  this  with  a  quintuple  portion  of  carbonated 
pot-afh,  ^and  brought  it  into  fufion  in  a  crucible.  The 
mafs,  when  poured  out,  and  fixed  by  refrigeration,  was  of 
Si  pearl-grey,  with  fome  light-brownifli  fpots.  Upon  tritu- 
rating, and  edulcorating  it  with  water,  the  titanic  oxyd  re- 
mained behind  as  a  flocculent,  yellowifli-white  powder, 
amounting  to  226  grains,  when  deficcated  in  die  air. 

d)  This  oxyd  readily  difiblved  in  muriatic  add,  and  en- 
tirely, without  leaving  any  refidue.  However,  it  was  not 
perfeiSly  free  from  iron  \  fince  the  precipitate  produced  from 
it  by  the  infufion  of  galls  did  not  exhibit  that  deep^ydlow- 
tcd-colour,  which  is  peculiar  to  the  pure  gallatod  oxyd  o( 
titanium.  On  this  account,  I  caufed  the  foludoo  to  boil 
upon  a  fand-beat  \  by  which  management  the  titanic  oxy4 
feparated  from  the  liquor  in  the  form  pf  white  gelatinous 
ilocculi.  It  was  then  coUeded  pn  the  filter,  and  lixiviated 
with  water,  until  this  laft  was  no  longer  blackened, by  gallic 
acid. 

i)  The  Utanic  oxyd,  again  deficcated,  appe^ured  Dpw  o< 
a  bi  ight  yellow  colour,  and  was  not  attacked  by  s^ds  in  it^ 
prgicnt  ftate.     To  render  it  again  foluble,  \  ignited,  aiul 
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lirged  it  by  beat  to  fufion,  with  five  times  its  qiltntlty  of 
carboaat  ot  pot-afh.  The  pearl-grey  mafs,  then  poroducd, 
9nd  foftened  by  warm  water,  depofited  the  metallic  0x3rd  of 
a  perfe(^ly  white  colour,  weighiog  230  grains,  after  edul- 
coration  and  drying.  Muriatic  acid  reajiiy  difliblved  this 
oxyd,  which  now,  upon  trial,  appeared  to  be  pure  oxyd  of 
titanium^  abfolutely  J>ee  from  all  inm 

*  /)  The  fluids,  that  held  the  muriated  iron  in  foiudon, 
were  combined  with  cauftic  amsiooiac ;  and  the  cxyj  of  iron. 
precipitated  by  that  means,,  when  moiftcaed  with  linfeed- 
oil,  and  ignited,  was  found  to  weigh  102  grains. 

With  regard  to  the  proportion  of  titanium  to  iron  in  me- 
nachanite,  it  cannot  be  determined  in  the  diredl  way.  The 
reafon  of  this  is,  that  the  weight  of  the  feparated  oxyd  of 
titanium  varies  very  much,  according  to  the  difFerent^  de- 
grees of  faturatioh  with  oxygen,  and  perhaps  alfo  with  car- 
bonic acid ;  and  moreover,  according  to  the  degree  of  defio- 
catkm,  &c.  With  greater  ceruinty  may  the  ftate  of  the 
iron  contained  in  menachantte  be  determined  ^  which  feem- 
iflgly  agrees  with  that  of  Ethiops  martlaly  Or  black  oxyd  of 
iron,  attra&ible  by  the  magnet.  Allowing  this,  the  confti- 
tucflt  parts  of  Menachantte  in  the  hundred  may  be  aflumed 
98  follows  : 

Oxyd  of  iron  J  attraftible  by  the  magnet  .  Si  , 

Oxyd  of  titanium   .     .     .     .     ^     .     .     .  4  5,25 

Silejc       . .     .     -.  3,50 

Oxyd  of  manganefe 0,25 


100 


In  order  to  become  acquiainted  with  the  habitudes  of  me- 

nachanite  in  fire,  I  fubjeiled  it  to  the  following  experiments, 

K  k  4  .  a)  Expofcd 
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a)  Expofcd  in  a  charcoat-^rucibU  to  the  fire  of  the  poroe- 
Iain-furnace,  it  proved  iiifuHble.  Its  grains  were  rendered 
fomewhat  more  porous ;  its  black  colour  had  become  palor, 
and  Its  luftre  lefs  brilliant.  At  the  fame  time  its  fur&ce 
was  found  overlaid  with  minute  gr^in^  of  irort. 

b)  But  in  the  clay^rucihle^  the  menachanite  entered  into 
.pcrfeft  fufion,  and  in  this  ftate  was  imbibed  by  the  pores  of 

the  veflei}  the  places  of  which,  that  had  been  penetrated 
by  the  melted  foffil,  were  cxtcmally  fcrown,  but  in  the 
iradure  black  and  refplendent,. 

SECOND  SECTION. 

Ferruginous' it'itanite  fr 0771  Aschajfe7iburg. 

Menachanite  is  not  the  only  inftance  of  a  foffil  com- 
pofed  of  the  oxyds  of  iron  and  titanium.  Befides  that  from 
Cornwall,  fimilar  mixtures  occur  in  various  countries,  difier- 
ing  only  in  the  proportions  of  their  relpeclive  ingredients. 
A  proof  of  this  is  afforded  by  the  following  examination  of 
a  foffil,  which  Prince  Dimitri  Galiiizin  has  likewJfe  found 
in  the  Spefsart  foreft,  near  Aichaffenhurg^  together  with 
the  pure  titanite  defcribed  and  examined  in  the  preced^g 
feftion.  The  fpccimens  given  me  for  tiie  fake  of  this  en- 
quiry, by  that  zealous  promoter  of  mineralogical  fcience, 
are  of  various  fizes ;  the  largeft  is  two  inches  long,  one 
inch  broad,  and  half  an  inch  high.  Moft  of  them  are  free 
from  the  velnjione^  or  matrix ;  but  fome  are  embodied  in  a 
grey,  flat-coxichoidal  quarz  (Fettquarz)*  Their  colour  is 
irbn-black,  accompanied  outwardly  by  a  moderate,  but  in- 
wardly by  a  ftronger,  metallic  luftre.  The  foffil  itfelf  is 
compadl  and  opake.  Its  frai^ure  is  tkneven,  and  of  a  fine 
grain  j  its  fragments  indeterminately  angular.  It  is  very 
brittle,  hard,  and  is  only  with  difficulty  ground  to  a  fubtk 
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powder,  which  has  a  bk^  cdlour.     Its  fpecHlc  gravity  is 

By  the  magnet-  tjii«  foffil  is  not  in  the  leaft  attraftcd,  not 
fven  its  fmalleft  fpHnters ;  nor  does  it  itfdf  attraft  the  leaft 
particle  of  iron.  The  more  remarkable  is  it,  therefore^ 
that  ft  is  pofleCed  of  the  property  of  indicating,  like  the 
loadftone,  the  adverfe  poles,  by  contrarily  attraSing  and 
rq>elling  either  end  of  the  poles  of  th^  magnetic  needle^  or 
^ny  moveable  magnetic  bar.  .    ' 

a)  One  hundred  grains  of  the  foffll,  finely  pulverized, 
were  boiled  down  to  drynefs  upon  a  fand-bath,  in' a  poli(hed 
jron-crucible,  with  two  ounces  of  alkaline  lye,  one  half  of 
which  confifted  of  cauftic  alkali.  The  veffel  was  then 
placed  between  burning  charcoal,  urging  the  heat  to  the 
ignition  of  the  mafs  5  whereby  it  fufed  with  the  confiftence 
of  a  thick  fyrup.  The  refrigerated  mafs  was  of  a  dirty 
browniih  hue.  On  being  foitened  with  water,  its  undif- 
folved  part  fubfided  as  an  incoherent,  reddifli-brown  pow- 
der, weighing  144  grains,  after  wafliing  and  deficcation. 
The  alkaline  liquor  was  ddHtute  of  colour,  and  had  taken 
up  nothing  of  the  fbf&l. 

b)  IJpon  thefe  144  grains  a  fufficient  quantity  of  muria- 
tic acid  was  poured,  and  again  evaporated  from  it  nearly  to 
drynefs.  On  diluting  this  combination  with  water,  an  ifa- 
bella-yellow  precipitate  fell  down  from  it.  This  laft,  Col- 
leded  on  the  filter,  edulcorated,  and  dried,  and  then  heated 
to  fufiori  with  five  times  its  quantity  of  carbonated  pot-afh, 
yielded  a  grey-white  mafs,  from  which,  after  dilution  with 
water,  I  obtained  a  yellowiih- white  powder,  which^  cleared 
by  waihing  from  the  faline  particles,  and  deficcated,  weighed 
45  grains.  Italfo,  when  accurately  examined,  ihewed  evi- 
dently, that  it  was  oxyd  gf  titanium, 

0  The 
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,  <)  The  portion  of  iron,  fuTpeo^cd  ia  the  ttmri^xk.  £>!»- 
tion,  was  precipitated  by  cauftic  ammoniac,  and,  when  cot^ 
icded,  it  was  moiftened  with  linfeed-oil,  and  fubjeded  to 
at  low  ied>heat.  This  irw  weighed  78  gfaini>  and  the  ^i^le 
of  it  obeyed  the  magnet* 

As,  tlierefbrev  no  <^^f  oonfiittient  part  exifted  in  the  fef* 
£1^  I  ipay  fairly  confider  the  remaining  part  as  its  iitamc 
portiont  According  to  wb^ch,  an  himircd  parts  of  the  fo£- 
(i)  contain : 

Oxyd  of  iron      .     .     78 

Qxyd  9f  titaniam     .    2Z 


100 


THIRD  SECTION. 

Ferruginous  Tilanile  from  Ohldpidn. 

A. 

At  the  works  at  Ob/ipiiny  in  Tranfyhamay  where  auri* 
ferous  iands  are  waflied,  there  occurs  a  tltamU  mixed  with 
hh  iron.  It  confiftsof  compreffed,  or  flat,  rounded  grains, 
for  the  moft  part  of  the  fize  of  a  lentil^  in  which,  now  and 
then,  flight  traces  of  a  deftfoyed*  cryftalUne  form  are  ob* 
fervable.  Its  colour  as  greyifh4>lack«  inclining  to  the 
brownifh-red.  It  is  opake ;  externally  of  a  middling,  in- 
ternally of  a  brighter,  metallic  luftre ;  of  a  lamelbr  tex- 
ture ;  very  hard,  brittle  \  and  reducible,  by  grin4ing,  to  a 
greyiih-brown  powder.     Its  fpecific  gravity  is  4h445* 

If  heated  alone  before  the  blow-pipe,  it  fuflfers  no  feniU 
ble  alteration.  Nor  does  the  magnet  (hew  any  a£lioa  upon 
this  fbffil,  either  in  the  rough  ftate,  or  roafted« 

ThU 
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This  foflil  is  one  of  the  mingled  heterogeneous  parts 
ponftitiiting  the  auriferous  fands  at  Ohlapian,  whi(^h  confift 
of  very  unequal  grains,  ^  well  \yith  regard  .to  their  fhape 
or  form  ^  to  their  bulk.  Of  thefe  accumulated  fands, 
the  larger  grains  confulj  for  the  grcateft  part,  of  this  titanic 
pre. 

The  middle-fiied  grains  are  partly  light-crimfon,  partly 
carmine-red.  They  are  opake,  and  have  half  a  line,  (^^ 
of  an  inch)  in  diameter.  They  bear  great  refemblance  to 
fpinell,  or,  on  account  of  their  conchoidal  fn^£ture,  to  the 
ruby,  or  red  (^pphire. 

The  fmalleft  of  them,  which  fecm  to  be  grains  ofquarx^ 
are  yellow Ifli-white,  very  traftfparent,  pr  femi-peliucid, 
acute  angular,  and  \a  fheir  diaineter  baldly  t^v  part  of  aa 
inch  wide. 

Of  this  laft  fi^e  there  ^xift  alio  nmny  fine  blacl;  grains 
in  the  general  mafs,  whj^h  probably  are  likewife  titanium, 

Thefe,  and  the  granular  quarz,  conftitute  by  far  the 
greateft  part  of  the  whole.     The  mipgled  heap,  from  one 
,fixth  to  one  fourth  part,  condfk  of  the  red  grains;    but . 
the  larger  titaoic  grains  lie  but  Quuringly  diftributed  among 
them.  N 

a)  Two  hundred  gra|ps  (by  weight)  of  thefe  minute  ti- 
tanites,  previoufly  pulverized,  were  mixed  with  a  lixivium 
made  of  600  grains  of  cauftic  pot^afh  in  a  filver  velTelj  and 
after  being  evaporated  to  dryneft,  gently  ignited  for  half  an 
hour.  This  maf&  came  out  of  the  fire  of  a  verdigris  co- 
Jpur,  with  brown.-red  fpeckles.  When  difFufed  in  water, 
and  paiTed  through  the  filter,  it  left  on  the  paper  a  loofe, 
(jrightj  and  brown-red  powder,  The  filtered  alkaline  li- 
I  quor 
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quor  baxl  at  iirft  a  deep-green  colour,  but  which  foon  di/ap« 
peared  j  and  it  depofited  ^xyd  of  manganefe^  weighing  four 
grains  after  ignition.  When  this  precipitate  had  been  re- 
moved, I  faturated  the  fluid  with  muriatic  acid,  which 
threw  down  a  whitifh  precipitate,  turning  yellow  upon  de- 
'ficcation,  and  confifting  of  oxyd  of  titanium^ 

k)  This  brown-reddifli  powder  I  boiled  in  a  fand-beat 
with  muriatic  acid,  evaporating  it  afterwards  nearly  to  dry- 
nefe.  By  this  treatment  the  mafs  aiTumed  a  yellow  colour, 
Kke  the  yolk  of  ^ggs.  It  was  in  the  next  place  diluted 
with  water,  and  the  White   oxyd  of  titanium^  fcparating 

from  the  fluid,  was  colleded  on  the  iilter4 

.   .(  . 

^)*This  03fyd,  being  lixiviated  and  deficcated,  together 
with  the  titanic  oxyd  obtained  at  (/?),  was  mixed  and  fufed 
in  a  porcelain-veffel  with  fix  times  their  weight  of  ohrbo- 
tiated  pot-afh.  This  united  mafs,  when  re-diflblved  in  hot 
water,  depofited  a  very  white,  pure  oxyd  of  titanium^  now 
folubk  in  all  acids ;  which  in  this  ftate  of  purity,  and  after 
wafhing  and  exficcation,  amounted  to  275  grains. 

d)  Cauftic  ammoniac  precipitated  the  oxyd  of  irony  that 
was  held  in  folution  by  the  muriatic  fluid  [b)-.  This  being 
colle£ked,  wafhed,  and  expofed,  with  fome  linfeed-oil,  to  a 

gentle  red-heat,  was  found  to  weigh  28  grains, 

« 

On  calculating  by  the  method  noticed  in  treating  of  me- 
nachanite,  it  appears  that  an  hundred  parts  of  this  foffii 
from  Ohlapian  confift  of: 

Oxyd  of  titanium   .,...,.     84 
Oxyd  of  iron     .......     14 

Oxyd  of  mangamft      .     ,     .     .     .       2 

100 
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B. 

By  this  difference  difcovercd  in  thofe  three  foffils,  witk 
refpeS  to  the  proportion  of  their  two  chief  conftituent 
parts  to  each  other,  their  claifification  in  the  mineralogical 
fjrftem  is  rendered  fomewhat  difficult. — If  the  predominant 
conftituent  parts  be  afTunied  as  the  bafls  of  a  mineralogical 
arrangement,  tht  fojUil  from  Ohlapiin  will  take  its  place  as  a 
fpecies  of  the  titanium  genus,  under  the  name  oi  fidero^ti-^ 
'  lanlum;  but  the  menachanitiy  together  with  Xht  fojjil  from 
the  Spefsarty  would  conftitute  a  new  fpecies  belonging  to 
the  genus  of  iron,  and  obtain  the  denomination  of  titaHo^ 
fidcrum. 

To  conclude :  as,  befides  in  the  foffils  here  treated  of,  1 
have  difcovered  in  various  others,  of  the  genus  of  iron, 
fome  traces  of  this  new  metallic  fubftance  (as,  for  exam- 
ple, in  the  fmall  magnetic  Iron-grains  from  Ceylony  which  ar« 
often  found  there  in  confiderable  quantity,  on  wafhing  the 
collected  hyacinth,  and  other  fmall  loofe  fragn^ents  of  gems),' 
it  is  neceffary,  that  for  the  future,  in  the  more  accurate 
examinations  of  the  iron  ftones  and  ores  of  iron,  regard 
Ihould  alfo  be  had  to  tttaniumy  as  one  of  their  poffible  in«- 
gredicnts. 
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LX. 
CHEMICAL  EXAMINATION  / 

OF    THE 

GARNET-SHAPED  ORE  of  Mangamjl 

IN  the  granitic  rocks  of  the  Spefsart^  near  Auhaffinihurg^ 
whofe  chief  aggregate  parts  are  coarfe-granular  fel-fpar^ 
moft  frequently  of  a  fleftk-red,  grey-quar:£^.and  a  little  fil- 
very-white  mica  \  there  likewife  fometimes  occur^  as  acceP 
fary  ingredients,  fome  black  prifmatic  Ihdrls,  but^  ftill  fel- 
domer,  a  foffil,  hitherto  unknown;  the  analjrils  of  which  I 
have  made  the  fubjeA  of  the  prefent  eflay,  and  which,  in 
the  mean  time,  I  deiignate  by  the  name  oi  gatnet-Jbaped 
9re  of  manganeje^ 

The  inerit  of  its  difco very,  belongs  to  Ptinct  Dlmitri 
Gallitzin-j  and  that  of  the  dcfcription  of  its  external  cha-f 
rafters,  here  fubjoined,  to  Mr.  Karften. 

*^  The  varieties  of  this  foffil  moft  recently  coliefted  pofr 
**  fefs  a  deep^hyacittthim  red  colour,  which,  in  fome,  changes 
**  to  the  reddifl)y  or  yeUowiJh-hrown ;  and  fome  burft  pieces^ 
**  that  appear  to  have  already  fuffered  fome  decay,  are  'm^ 
"  wardly  fpotted  ^r^^«/)a. 

"  Their  form  of  cryftallization  is  not  quite  diftinft;  nS 
"  perfeSi  €ryftaU  having  been' yet  found.  But  to  judge 
"  from  the  fragments  infpefted,  as  well  as  from  the  calb, 
«  (the  originals  of  which  exift  in  the  cabinet  of  Prina 
^^  G^llitnin)^  their  leading  figure  feems  to  be  a  double  eight- 
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^  fided  pyramid^  fharpened  off  on  both  ends  with  four  lur- 
<^  faces.  This  pointed  terminatioti  is  nurt  fiat^  and  ^U 
^^  the  angles  are  more  rhombic^  than  in  the  garnets  Their 
**  edges  are  partly  without  truncation,  and  partly  in  a  re* 
**  verfed  order ;  (o  that  two  and  two  joined  to  each  other 
*'  have  their  feces  formed  by  the  truncation,  but  the  third 
**  remains  entire.  Thofe  cryftals  arc  in  part  of  a  mdHing 
*'  Jizey  in  part  fmall^  and  very  fmall^  all  of  them  imUddid 
**  in  granite. 

^<  Externally  they  zvt  finely ^  andj  as  it  feems^  mli$maulj 
«  f rioted. 

**  At  the  feme  time  they  are  Jbining.     The  fmalleft  vt-  ^ 
**  rieties  alone,  in  which  the  ftriae  almoft  entirely  efcape 
**  obfervation,  are  ftrongly  refplendent,  of  a  luftre  between 
*^  the  glofs  of  fat  and  the  brilliancy  of  the  diamond. 

•*  Internally,  (where  the  foffil  Is  undecayed)  it  is  througb- 
^^  out  very  refplendenty  of  a  fine  diamond  luftre. 

"  Its  fraEiurs  is  in  iW9  direEHons  \  namely,  thofe  which 
*'  correfpond  with  the  ftriae,  straighulaminated ;  but  in  all 
**  other  di  regions,  making  an  angle  with  the  ^xi^fmsill 
^  conchoidaL 

**  The  fragments  appear  to  be  angular,  of  an  indefimteA 
"  form. 

^  In  thofe  fpecimens  which  I  have  before  me,  I  do  ntt 
**  ptrceivc- detached  or  infttlated  pieces. 

"  The  foffil  is  alfo  strongly  tr an/parent y  moreor  lefs,  on 
**   the  edges. 

"  Semi" 
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**  Sem-^nduraUd^  in  a  higher  degree  than  pitxrhftone;' 
•'  Very  brittle  j  and  not  parttculai'ly  heavy. 

\^  Its  Jpeeific  gravitjy  at  a  mean  ratio,  I  have  found  to 

«  be  3,600/' 


A* 


4iJ  Ignited  by  itfelf  upon  charcoal,  this  foflil  is  by  de- 
grees converted  into  a  round  greenifli-black  globule. 

h)  fey  borax  it  is  gradually  diflblved  into  a  clear  olive-* 
green  pearl. 

c)  Neutral  phofphoric  fait  zGts  upon  it  only  in  a  languid 
and  impebfe^l  manner,  and  forms  with  it  by  folution  a  very 
rifty  globule,  of  a  faint  amethyftine  tinge.  If  nitre  be 
projeQed  upon  it,  while  red-hot,  the  fait  remaining  upon 
the  charcoal,  after  detonation,  acquires  fome  deep  amethyft- 
red  (pots. 


B. 


a)  Hundred  grains  yielded,  by  grinding  to  fincncfs,  a 
rcddifii-yellow  powder.  This  was  covered  with  a  lye  con- 
taining 300  grains  of  carbonated  pot-a(h ;  and  when  previ- 
owfly  infpifiated  to  drynefs,  it  was  fubje<^ed  to  r«d-heat. 
The  ignited  deep-green  mafs,  diffufed  in  water  and  filtered^ 
afforded  a  lixivium  of  the  fame  colour,  fiy  faturating  it 
with  nitric  acid,  its  green  colour  was  changed  to  a  red. 
When  expofed  to  a  warm  temperature,  all  its  colour  diikp- 
peared,  and  the  fluid  depolited  brown  flocculi,  which,  coU 
Icded,  weighed  4|  grains. 
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.  t)  The  lixiviated  rcfidue  was  o£  a'dcop  Ua^k4>row9^ 
and  weighed^  upon  de^catioo,  141  grains.  -  Nitric  apdy 
with  wbieh  it  was)iigeftcd,ibevired  by  itiolfidone  n9  tolvtat 
power  upon  it ;  but  attacked  it  only  when  I  a4()ed  fi^»r  t^ 
the  mixture.  The  black-brown  colour  of  the  mixture  dit 
appeared  -,  and  from  tbtt  fokition/  a^  ts^oaei^'clear/  filife^ 
o^s,  $artb  feparated^  amounting  to  3^5  grain$9  ^ipon  ^uIcin 
iation.and  red^heat. 

.  r)  To  the  clear^  hright-yellow,  juib-ic  folution^  cauftie 
ammoniac  was  iuMed  to  exceTs  of  faturafcAon.  >  A  1^^ 
brown  precipitate  enfued.  The  recnaioAng  cokxiriefr  fluid>! 
reduced  by  evaporation  to  a  fmaller  volume^ ^omtlf^ed  un^ 
changed,  on  combining  it  with  carbonated  pot-alh. 

•  ■  .*     A  ,  -      .  -  ■;/ 

d)  I  re-diflblved  this  precipitate  (^):iAaiuciatic  acid,  and 
treated  the  folution,  iirft  with  lefs  cauftie  pot-alh  than  was 
required  to  neutralize  th^  little  prcdemiiia^t  jportion  of  un- 
combined  acid.  Upon  this^  I  added  to  i^  a  folution  of  400 
grains  of  tartrite  of  pot-^(h  [tariarus Jarjtar^atm)^  which 
pi'oduced  a  copious,.  ft];awry^l)ow  precipitatp^  in  ^e  grains. 
The  whole  mixture  was  again  evaporated  to  dryness, 
then  ftrongly  ignited  in  a  porcelain-crucible,  and  the 
blackrbfpwn  refidue  was  lixiviated  wjth  a  fufficient  quantity 
pf  waten 

This  refidue,  when  dried  again,  together  with  the  pre- 
ceding, of  4i  grains  (tf),  was  once  more  ignited.  It  then 
appeared  in  the  character  of  a  fine  oxyd  of  mangomfe^  a|^ 
Y^reighed  49  grains. 

I  digefted  once  more  this  mapganefian  oacyd  with  nitric 
acid,  adding  fucceffive  portions  of  fugar,  and,  laftly,  diluting 
^e  mixture  with  water,  and  filtering  it^  On  the  paper 
there  remained  oxyd  ofiron^  which<|  edulcorated,  and  heated 
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0  r^daeft)  weighed  14  grains  j  sndy  after  a  faoend  igni^ioa 
wteh  wax,  was  ^uidflj  attraAed  by  the  magnet.  Bj  da- 
duAing  this,  there  retn^to,  therefore,  35  grains  for  the  esyi 

-  f)  The  waler  e»pky«d  t»  lixTviase  the  ignistd  maft  (/) 
exhibited  now  a  colpurlefs  alkaline  feluiion.  When  ftiUy 
neutralized  with  muriatic  acid,  and  treated  with  earfaonat 
of  foda,  a  white,  loofe  earth  wis  precipitated,  which, 
edulcorated  and  ignited,  weight  14^  grains.  This  earth, 
MUved  in  Ailphuric  acid,  and,  when  made  to  caPjFftallise 
by  proper  management,  afforded,  throughout  the  pvoeeft, 
eryftalf  of  utmi* 

Wherefore,  hundred  parts  of  this  garmujbapid  9ri  of 
Mangmrfi  haire  yielded: 


Oxy4  if  mtmgamfi    t)   . 

.    .    35 

Oxjiofirnt    ,    .    *)   . 

.    .    H 

SihK     .     .     .     ,    h)   .     . 

•    35 

jfimm»»     .../). 

.    .    »4,a5 

98,25 
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LXI. 
CHEMICAL  EXAMINATION 

OP   THt 

NATIVE    OXYD    OF    TIN. 

(Tin-Jiom.    Ztnnji$iu). 

FIRST  SECTION. 

Experiments  in  the  dry  tvet/. 

jL  he  affay  of  fitij  or  the  proccfs  of  pro(^dng  metallic 
tin  in  the  dry  way^  by  reviving  «  fmall  quantity  from  tb# 
tin-ore,  (called  Ttn^Jione)  or  the  nativt  oxyi  tf  ttHy  with  the 
leaft  poffible  lofs  of  weight,  has  hitherto  been  fubje^l  to 
many  difficulties.  I  have  always  obtained  unequal,  an<t 
hence  uncertain  refults,  in  the  repeated  experiments,  which 
I  have  made,  according  to  the  dtre^ons  given  in  the  ele- 
mentary treatifes  onDuimasy^  or  Art  rfaffaying  Af$tah ;  that 
is  to  fay,  by  combming  the  tin-ores  to  be  aiEiyed  with  fixed 
ailkalis,  with  borax,  and  the  like.  The  caufe  of  this  faikmr 
chiefly  depends  on  the  fohibility  of  the  oxyd  of  tin  in  the 
alkaline  additions,  employed  as  fluXes  in  the  proceft. 

On  the  contrary,  the  following  ajays^  performed  in  the 
itmpleft  manner,  without  any  addition,  and  merely  in  ehar« 
coal-crucibles,  have  always  given  mt  much  more  certain,' 
and,  on  repeating  them,  conftant  refults,  with  the  exceptioa 
of  an  mconfiderable  difference. 

l1  a  A, 
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A. 

^§ays  in  charcoal-crucibles. 

1.)  BrowKy  cryjiallized  tin-fione  (Zinngraupen)  frot^ 
Schlackenwalde^  in  Bohemiay  of  the  fpccific  gravity  of  6,760. 
One  hundred  grains  of  this,  in  entire  pieces,  were  intro- 
duced into  the  cavity  of  a  charcoalrcrucibl^,  ciofing  its  ori- 
fice with  a  ftopper  of  the  fame  materials.  This  charcoal-cru- 
cible was  then  '  ightly  inferted  and  faftened  in  another  of 
baked  clay,  placed  upon  the  forge-hearth  before  the  nozzle 
of  the  bellows,  and  the  contents  of  the  firft,  reduced  to  the 
reguline  ftate,  by  direSing  thither  a  brift  current  of  air  for 
half  an  hour.  The  metallic  button  of  tin  produced  was  a 
Uctle  I)lackifli  qa  its  fides,  and  its  fur&ce  coated  with  a 
greenifh  cruft.  ,  It  weighed  72X  grains. 

^')  JLi^ht'browpj  acicuiarljn  crj[/iaU\zed  tln-jftoTpe  (Needle*^ 
tfnj  from  Pclg9othj  in  Cornwall. 

Tbc^pifefent  djfFers  fcqm  the  mapy  other  Yarietic;$  of  CJor- 
i^ifh  tin-flones  in  this>that  it  is  an  aggregate  of  very  minute, 
fpr  the  mofl  part  capiHary,  four-fided  columnar  cryftals,  of 
4j  l^gbt-brown .  colour,  and  vivid  luftre.  Where  the  accu- 
ipujation  doe^  notpafs  into  compa&  tin^ftone,  the  finall  in* 
terftices  f  re  filled  up  by  chlorij:e. 

,.  The  fpecific  gyavity  of  thisoxydoftin,  in  cr^^e  lumps,  is 
5,84,5 ;  but  when,  in  the  ftate  of  picl^d  and  well  waihe4 
pre  (ScblicbJ^  it  is  6^750, 

Hundred  grains  of  this  waflied  n^qdle-tin,  reduced  in  th^ 
charcoal-crucible,  in  thfe  fame  manner  as  the  foregoing,  af- 
foided  a  button  of  metallic  tin,  weighing  77  grains,  with 
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hnne  fuperincmnbefit  fcoriaceous  globules ;  which  wdgfaed 
two  grains^  and  were  probably  fonle  remnaats  of  eUoritic 
eartb. 

3.)  CryftaUtzed  grey  h»^^^,  liaving  fomfe  wiiite  tranfpa- 
ircnt  fpotS)  from  St.  Agnei^  in  Cornwall.  The  fpecific  gra- 
vity of  thefe  cryftaltis  6,840.  One  hundred  grains,  treated 
in  the  fame  manner,  yielded  74  grains  of  revived  tin. 

4.)  Stream-tin  (Seifenzinnftein)  from  Ladock^  in  Corti^ 
wall.  One  hundred  grains  of  this  ore,  confifting  of  loofe 
blacidfh  grains,  and  of  the  fpecific  grav^icy  of  6,560,  were 
reduced  in  this  way  to  76'  grains  of  reguline  tin. 

5.)  Stream^tin^  from  Altermn^  in  Cornwall. 

\  The  colour  of  this,  which  muft  be  reckon^  among  the 
pureft  tin-ores,  is  in  fome  places  darker,  in  others  lighter^ 
Of  all  the  tin-ftones,  which  I  have  weighed  on  the  hydro* 
ftatic-balancej  I  have  found  the  prefent  the  moft  ponderous; 
its  fpecific  gravity  being  6^70; 

The  reduced,  or  metallic  tin,  obtained  from  hundred 
grains  of  this  ore,  weighed  76  grains. 

6.)  JFood^tiny  from  Cornwall. 

This  remarkable  fpecies,  which  till  now  is  only  known 
in  fliirery  loofe  fragments,  or  tatchill  of  die  miners  (Gefchie* 
benjy  occurs  in  the  wafhing  works  of  tin,  in  the  neighbour- 
hood of  St.  Colomby  Roachy  and  St.  Denis^  in  Cornwall i  but 
in  fmall  quantities  only.  Ufually  the  pieces  are  but  fmall  % 
thofe  that  have  the  fize  of  a  bean  belong  to  the  fcarcerones*. 

*  A  fpecimenof  wood-tin^  of  the  fcarceft  magnitude^  exifls  in  the 
exquifitely  fine  collection  oT  Baron  Racknttz^  at  Drefdtn*  It  19 
nut  inches  long,  and  m^  broad. 
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TUt  ore,  the  only  one  of  its  kind)  is  extermllf  dUlingaifli- 
od  from  ^  common  tin-flooes,  chiefly  bjr^ie  total  abfence 
of  anycryflallioe  form;  while,  on  the  other  hand,  it  exhi- 
bits its  peculiar,  bundled  or  fiifcicuUr  fradure.  Its  external 
chara&ers  have  been  fully  dcfcribed  by  Werntr^  and  JTtfr- 
fitn^  chleflyf. 

I  found  the  fpecific  gravity  of  wood-tin-ftone  to  be 
6,«o.  \ 

One  bwiirU  grains  of  ilv  reduced  i^  the  manner  ajicady 
mentioned ,  vi%,  imfly  lA  ^be  cbarogalrcnicible,  gave  73 
grains  of  reguline  tin. 

By  the  fame  method,  I  have  fubje^ed  to  the  procefsoi 
reAuSion  various  other  titsftones,  a»  well  as  wxfiied  and 
pounded  tifMMres,  and  have  conflantly  obtained,  in  the  refirit^ 
from  72  to  77  per  ant  of  reguline  tin.  The  fmall  portfen 
of  iron,  commonly  com»ncd  in  tiflwflones,  ufuaHy  fticfa  to 
the  fur&ce  of  the  reduced  tin,  in  very  minute  grms ;  and 
it  is  owing  to  this,  that  the  button  of  tin  is  moved  when 
the  magnetic  needle  is  approached  to  this  part  of  its  furiace. 

It  is  worth  remarking,  that  ufually  (mall  cavities  are 
formed  in  the  button  of  revived  tin,  as  it  cools  and  becomes 
fixed }  which  fmall  Mures  are  covered  by  minute  lameilae, 
riiat,  in  colour  and  brRlancy,  refemUe  poliAed  gold  in  a 
very  ilhifive  manner. 


•  Becbacb.  ».  Entdeck*  a^  d,  Naturkunde.  vol,  I.  Berlin,  1787. 
page  152. 
t  Ibidem^  vol.  IV.  1792,  page  397. 
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B. 

Habitudes  qf  Tin-ftone^  wken  expqfedto  heat  inm 
crucible  m4de  qf  ciay. 

t.)  BtiHi^H^iiH^fUni  fh>m  ScblackntwdUi^  expbfed  to  a 
tidnteteiii-fijrei  In  a  baked  clfff-cfucibk,  ran  into  a  deai^ 
4«Aft  gli^^  gtbtiAfh-ffty  in  the  middle,  but  of  a  bright  yeU 
low  on  the  fides,  and  at  top.  The  fiirface  was  invdlol 
with  a  dull  whitifh  cruft.  The  interior  fides  of  the  veflel 
were  glazed  of  a  milk-white,  and  overhid  with  many  fmall 
^oups  of  light-brown,  tender,  needle4haped  cryftals.  The 
inner  furface  of  the  crubible  lid,  bad  alfo  fimilar  detached 
cryftals  adhering  to  if. 

a.)  Niidl^in  firom  PdgMtby  iibjdAed  10  a  day-cniciUe 
to  the  heat  of  the  porodafn^fumace^  ItkewHe  phxkioed  a 
oompaft,  Hght4mrBrnifIi^  tranfpareitf  8^$  covered  oh  die 
uppe^  foHace  with  a  browHffli,  dioi^and  flmveUed,  or  fiir« 
fowed  cnift. 

3*)  Stream-tin  ore  from  JltirAtn^  committed  in  the  fame 
manner  to  the  porcelain-furnace,  in  a  crucible  of  baked  clay^ 
yielded  a  compa£t  light-yelloWf  and  ftill  fomewhat  clearer 
glafs,  that  was  found  coated  by  a  dull  cruft,  of  an  ifabella-. 
ycMow. 

SECOND  SECTION. 

Experiments  in  the  humid  way. 

Thb  extreme  refiftahce  whiobtifi'i>ftone  oppofes  tii  icid 
menftrua- has  hitherto  alw^s  prevented  Ate  complete  ^c- 
cefs  of  iu  decompofitioa  in  the  humid  way ;  the  reafon  of 
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muft  be  fought  for  in  the  highl7  intimate  and  difficultly 
deftnidible  combination  of  tin  with  oxygen.  To  be  diflblv- 
cd  in  acids,  tin  indeed,  like  other  metals,  requires  a  commen- 
ftrate  proportion  of  Oxygen.  But  if  that  proportion  be 
exceeded,  as  is  the  cafe  with  tin«-ftone,  with  putty  or  tm* 
ajbes  (the  white,  perfeA  oxyd  of  tm  by  ignition  with  ac- 
cefs  of  air)  with  the  oxyd  of  tin  corroded  by  nitric  acid,  and 
fimilar  other  calces  of  that  metal ;  the  folution  cannot  take 
place,  unlefs  the  excefs  of  oxygen  caufing  this  impediment 
be  previoufly  removed. 


A. 


Till  the  prefent  period,  Bergmann^  was  the  only  author^ 
who  has  fliewn  a  method  of  analjrfingtin-ftone  in  the  humid 
way :  but  unfortunately,  I,  as  well  as  other  chemiftsf,  have 
fufficiently  experienced  its  imperfe^on.  However,  I  en- 
tertained a  hope,  that  the  proceis  reoommended  by  him 
would  moft  likely  fui:ceed  when  employed  for  wood-tin  i 
on  the  ground,  that  of  all  tin^ftones,  this  at  leaft  yields  in 
fome  manner  to  the  attack  of  acids ;  as  I  obferved  that  60 
grains  of  it,  reduced  to  an  tmpalpd>ie  powder,  and  fubjeded 
to  vigorous  and  long  oontinued  digeftion  with  duree  ounces 
of  nitro  muriatic  acid,  had  loft  five  grains  of  weight. 

For  this  purpofe,  I  digefted  120  grains  of  finely  pulveriz* 
ed  ivfiod-tlnj  for  fome  time,  with  9m  ounce  of  concentrated 
fulphurij^  acid,  and  the  affifbnce  of  a  boiling  heat.  After 
this,  I  added  by  degrees  two  ounces  of  mtiriatic  acid,  and 


•  O^ufcula  PktfUa  tt  Oemk^*  vol.  II.  page  437. 
t  Oem/cbe  JunaUti.  17S6.  a  Band,  ftgt  is6. 
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haring  digefted  it  once  more,  I  diluted  the  whole  with  wa- 
ter, and  decanted  the  clear  fluid  from  the  undiflblved  refi^ 
due  which  fettled  at  the  bottoni.  The  fame  procefs  was 
Repeated  twice  with  this  laft,,  adding  each  time  half  the 
above  mentioned  quantity  of  the  acids.  That  portion, 
which  continued  infoluble^  retained  its  original  appearance, 
^d  weighed  ffill  98  grains.  The  folution  exhibited  a  yeU 
low  colour.  When  part  of  it  was  tried  by  Pruffian  alkali, 
the  blue  tinge  manifefted  fome  latent  portion  of  iron*  The 
whole  of  the  folution  was,  upon  this,  faturated  with  carbonated 
pot-afh ;  which  produced  a  dirty  white  precipitate,  weighing 
27  grains  in  its  dry  ftate.  Muriatic  acid  poured  upon  this 
precipitate  rapidly  diflblved  it ;  and,  on  plunging  into  the  folu- 
tion, diluted  with  water,  a  thin  fticic  of  metallic  zinc,  there 
feitled  round  it  fubtle  lamellae  of  reguline  tin. 

Yet,  although,  in  this  way  the  folution  of  tuood^tin  was 
in  part  accompliflied,  it  would  not  fuccecd  with  othet*  fpe- 
cies  of  tm-ftones,  treated  in  the  fame  manner.  Such  acids, 
as  have  been  employed  for  this  purpofe,  diflblved  indeed  the 
fmall  portion  of  iron  entering  into  the  foflil,  but  exhibited 
fcldom  a  flight  trace  of  diflblved  tin  j  and  the  powder  of  the 
tin-flone,  fubje£led  tg  the  experiment,  fuftained  only  a  very 
(light  alteration  in  its  appearan(fe  and  weight. 

Befides  this,  another  circumftance  conneded  with  this 
method  is  yet  to  be  remarked  ;  which  is,  that  each  time, 
when  muriatic  acid  is  poured  on  the  concentrated  and  heated 
fulphuric  acid,  clouds  of  muriatic  vapours  arife,  detriment 
tal  to  the  health  of  the  operator. 

Therefore  the  problem,  to  decompofe,  in  the  bumiJ  way^ 
tin-ftones,  and  other  calces  of  tin,  fully  (aturated  with  oxygen, 
has  by  no  means  been  folved  by  the  procefs  prefcribed  by 
'Bergmann. 

B. 
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B. 

Among  thcjfe  fubftances,  which,  b/  their  htttr  aflnity 
with  oxygen,  afford  a  rational  cdnjeAirfc,  that,  by  dcpriir- 
ing  tltt-ttortc  of  part  of  its  oxygen,  they  might  prepare  ctt 
fender  it  fit  for  its  folution  in  ^c\ikj  fulphuf  principally^ 
feemed  to  deferve  the  trial. 

J^«;Jif/^  grains  of  finely  powdered  tln-ftdniy  from  Scblack^ 
iimaidiy  mixed  with  an  equal  quantity  of  fulphur,  were 
introduced  into  a  fmall  glafs-retort.  This  being  conneftad 
with  a  receiver,  was  lodged  in  a  fand-bath,  and  gradually 
heated  to  an  incipient  ignition  of  its  contents.  When  this 
procefs  was  accompIKhed,  I  found  the  fulphur  fublimed, 
without  any  change  in  its  natural  ftate ;  while  the  refidue, 
which  prefcrved  the  former  white-grey  trolouT  of  the  pul- 
verized tin-ftone,  was  hardly  conglutinated,  biit  bad  here 
tni  there  foine  folitary,  very  minute,  glittefing,  golden- 
yellow  fcales  oiaurum  mujlvum  fpread  on  its  fiirface.  Th?S 
fefidue  Was  ftrongly  digefted  with  muriatic  acid.  But 
although  the  muriatic  fluid,  feparated  from  it  by  filtering, 
had,  on  combination  with  alkali,  afforded  fome  oxyd  of 
tin ;  yet  its  quantity  was  too  inconfiderable,  to  make  it 
reafonable  to  expe£t  in  this  way  a  complete  (blution  of 
tin-flfone. 


c. 


After  the  above  mentioned,  and  (tv€t7X  other  unfuc- 
cefsful  attempts,  I  proceeded  to  the  application  of  cauftic^p9t'' 
djk.  It  was  with  fatisfa<^ion,  that  1  found  in  this  the  means 
of  accomplifiiing  my  purpofe :  To  fully,  that  at  prefent  the 
c^ntpleie  analjjis  of  tin^fitm  in  the  humid  way  is  no  longer 
fabjed  to  any  difficulty. 
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"  1.  a)  Om  hundred  grains  of  tin-ftonc  from  AltefnoH^  m 
Comwatty  prcvioufly  ground  to  a  fabrfe  powder,  were  mix- 
ed in  a  filver-vcffel  with  a  lixivium  containing  600  grains 
of  cauftic  pot-afli.  This  mixture  was  evaporated  to  drynefs 
in  a  fiind  heat,  and  then  moderately  ignited  for  half  an 
hour.  When  the  grey-white  mafs,  thus  obtained,  had 
been  foftencd  while  yet  warm,  with  boiling  water,  it  left 
on  the  filter  11  grains  of  an  undiiToIved  refiduis. 

h)  Thefe  11  grains,  again  ignited  with  fix  times  their 
weight  of  cauftie  pot*alh,  and  difiblved  in  boiling  water, 
Icfk  now  only  ij  grain  of  a  fine  yellowilh-grey  powder 
behind. 

i)  The  alkaline  fblution  {a  ^d  i),  which  was  in  fome 
degree  colourlefs,  was  faturated  with  muriatic  acid.  A 
brilliant  white,  tender  oxyd  of  tin  was  thrown  down,  giv<» 
ing  to  the  mixture  a  mtlky  appearance.  This  precipitate, 
re-difTolved  by  an  additional  quantity  of  muriatic  acid,  was 
precipitated  afrefh  by  means  of  carbonated  foda.  When 
lixiviated  and  dried  in  a  gentle  heat,  it  acquired  the  form 
of  bright-yellowifh,  tranfparent  lumps,  having  in  their 
fra^re  a  vitreous  luftre. 

i)  This  precipitate,  being  finely  powdered,  foon  and  en- 
tirely diflblved  in  muriatic  acid,  affifled  by  a  gentle  heat. 
Into  the  colourlefs  folution,  previoufly  diluted  with  from 
two  to  three  parts  of  water,  I  put  a  flick  of  zink  ;  and  the 
oxyd  of  tin,  thus  reduced,  gathered  around  it  in  delicate,  den- 
dritic laminae  of  a  metallic  luftre.  Thefe,  when  colle£bd, 
wafhed,  dried,  and  fiifed,  under  a  cover  of  tallow,  in  a  cap- 
fule  placed  upon  charcoal,  yielded  a  button  of  pure  metallic 
tin,  weighing  77  grains.  # 

e)  The 


Digitized  by 


Googk 


524    LXI.  Chemical  Examination  of  Tin-Oresi 

e)  The  above  mentioned  refidud  of  i{  grain,  left  by 
the  treatment  with  cauftic  pot-aih  {b)y  afforded  with  muri- 
atic acid  a  yellowi(h  folutlon  ;  from  which,  by  means  oft 
little  piece  of  zink  introduced  into  it,  |  grain  of  tin  was 
ftill  depofited.  Pruffian  alkali,  added  to  the  remainder  of  the 
folution,  produced  a  fmall  portion  of  a  light-blue  precipitate ; 
of  which,  after  fubtradling  the  oxyd  of  tin  now  combined 
.  with  it,  hardly  |  of  a  grain  remained,  to  be  put  to  the  ac« 
count  of  the  iron  contained  in  the  lin-ftone,  here  examined* 

In  thefe  experiments^  (excepting  only  a  flight  indication 
of  JiUx  amounting  to  about  |  of  a  grain)^  no  trace  has  ap^ 
peared,  either  of  tungftenic  oxyd,  which  fome  Mineralogiik 
have  fuppofed  to  be  one  of  the  conftituent  parts  of  tin-ftone, 
nor  of  any  other  fixed  fubftanco.  Therefore,  what  is  defi- 
cient in  thefum,  to  make  up  the  original  weight  of  the  fo& 
fil  analyfed,  muft  be  afcribed  to  the  lofs  ot  oxygen  j  and  t  'us 
the  conftituent  parts  of  pure  tin-ftom  from  Alternon  are  t» 
each  other  in  the  following  proportion  ; 

Tin 77,50 

Iron 0,2^ 

Silex  .     .     ,     .     .  0,75 

Oxygen    ....  21,50 

100 

2.)  I  repeated  the  fame  experiment  with  walhcd  needier 
tin  from  Poigoothy  and  obtained  nearly  the  fame  refult. 

3.)  Hundred  grnins  of  brown  tin f tone  from  Scblacken^ 
walde^  decompofed  in  the  fame  manner,*  by  means  of  cauftic 
alkaline  lye  and  muriatic  acid,  yielded  75  grains  of  regujine 
tin  i  but  its  portion  of  iron  amonnted  to  \  grain. 
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LXII. 
*  CHE^ilCAL  EXAMINATION 

OF    THE 

NATIVE   SULPHURET  OF  TI}(\ 

(Tin-fyritis.  Zinnius.)  ' 

The  Tin^pyritis^  or  fulphuret  of  tin^  which  TitfTbeal 
Rociy  in  the  parifh  of  St.  Jgms^  in  Cornwallj  at  the  depth 
of  20  fothoms  under  ground,  forms  a  vein  of  9  feet  in  thick- 
nefs,  is  the  firft,  and  as  yet  the  only  inftance  of  a  natural  tin- 
ore  mineralized  by  fulphiir.  Birgmann\i  it  is  true,  men- 
tions iucb  an  ore  a&  coming  from  Siberia ;  but  it  has  never 
yet  been  found  there ;  and  what  this  celebrated  chemift  has 
confidered  as  fuch,  and  examined,  was  not  a  true  foifil,  but  a 
fiippofitious  product  of  art:(. 

The  colour  of  this  tin*pyrites  is  grey,  of  various  degrada* 
tions  from  the  light  to  the  dark,  and  in  the  purer  fpecimens 
approaching  to  the  filvery  white*.  It  is  found  in  fmall  lumps, 
poflefles  a  moderate  metallic  luftre,  and  exhibits  an  uneven, 
fmalUgrained  fracture.  Its  texture  appear  to  be  foliated^ 
and  its  fragments  ore,  for  the  moft  part,  indeterminately  an- 


*  Me^b.  tt.  Erttdetk,  a.  d,  Nafurkunde,  vol. I.  pages  155  and  i^^ 

f  Opufc^fbys.et  Chem.  vol.  III.  page  158. 

1  CreWs  Cbcm.  Annahn^  1790.  vol.  I,  page  53,  ■ 

gular* 
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gidar.    It  is  alfo  very  brittle,  and  eafily  tritunit^^.    Its 
fpecific  gravity,  as  I  found|  is  4}350« 

According  to  the  following  anal]rfis,  the  conftituent  parts 
of  this  ore  are  Tiftj  Coppir^  Itqh^  and  Sulphun  For  thii 
reafon,  the  name  of  BiU-mital  $re  has  been  given  it,  not 
very  improperly. 

Tin  pyrites  contains,  befides  the  copper  cbemicatly  mixed 
with  it  a  Sione  of  its  conftituent  parts,  likewife  copper-pjrrites  i 
which  in  part  is  coarfely,  and  in  part  finely  difleminated  in  it. 
Front  this  accidental  ingredient,  I  previoufly  freed,  as  much 
aspoffible,  the  tin-pyrites,  or  native  fulphiuret  of  tin,  fubjeded 
to  tbo  Allowing  examination. 


Hulf^n  ounce  of  tin**pyrites  was  heated  to  rediK&  in  a 
fmall  ^ai^retort*  In  the  receiver  a  aBoMure  was  foaad^' 
making  about  two  drops,  impregnated  with  fiilplHUPeQiiS' 
acid.  The  neck  of  the  retort  became  thinly  lined  with  a 
little  grey  and  yellow  fublimate,  of  about  i  grata  of  we%fat ; 
which,  when  placed  on  a  glowing  coal,  firft  fmelled  and 
burned  like  fulphur ;  but  after  dis,  a  faint  odoor  of  arlbnic 
was  perceptible.  The  tin-pyrites  loft  three  grains  cf  wtighL 


B. 

Tvf0  dr^ichms  of  tin-pyrites  were  roafted  in  a  calclning- 
pot,  till  no  longer  any  fulphureous  iineU  could  he  obfervedL 


*  A  mors  detailed  defaription  of  the  external  properties  ef  till* 
p)rrite$,  by  Karjlen^  may  be  feen  in  Beok.  u.  Entd*  a.d*  ltat$r* 
kunde.  vol.  IV,  page  391. 
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Jtf  dus  d^e  pre  'was  am^trtiod  ii^p  »  red  qilap  or  oxyd^ 
weighing  two  4n^hai3  and  20  gr^ini*  It  w^s  then  qUaglp^ 
with  equal  parts  gf  galci^ied  bprax,  half  a  part  of  wbit^  g|a$^ 
an4  one  fourth  p^  pf  ^lophpo/.  9ein^  intr^chice4  ip 
this  ftate  intp  ?n^y-^nicible  (T^t)^  lined  with  powdered 
ctor<?pal,  and  covered  with  cofamon  £dt,  it  was  kept  in  % 
^te  of  ftrpng  fuiipn  ^r  ha^f  an.hpur:  by  whiv:b  treatment 
it  yielded  a  m^t^d^c;  Wtton  of  a  grey  co^our^  ip  grains  ii| 
weight,  but  very  brittle;  fo  much  fo,  that  by  a  gentle  ftroke 
WJlth  tb^  I^simc r  it  4rw  in  pieces.  The  remainder  of 
the  reduced  metal  lay  difperfed  in  fmaU  grains  among  dif 
gulverul^t  Iqori^,  mingl^  with  the  charcoaMuft^  that  WM 
employed  t^  lip^  ^e  v^flfel* 


e 


^  Tw  dr^fohnu  of  finely  triturated  tin*«pyrites  wen^ 
^^(4  vitk  an  aqua  regin,  compofed  of  one  oonqe  of  miim 
ii|l;ic  apd  |  ouncv  of  nitric  acid.  Within  24.  ho^ra  tho 
grefit^  part  of  t;he  metallic  portion  w^s  diflblved  in  it,  witb^ 
q^t  affiUc^tion  of  heat  >  while  the  fulph^r  rofe  up,  and  fb^atr. 
qt  on  the  furface  qf  the  menftruum.  After  the  mijctum 
Iwi  been  dig^(;d  uppp  it  for  (ome  time  in  a  law  ia^idrb^t^ 
J  dilute  it  with  water,  and  filtered  it.  It  left  43  gram  <tf 
fulphur  on  thcfa^r^  ftill,  boyrcver,  mi^c^d  with  metallic  pav*; 
t;icles.  Whei^  the  fnlphuir  had  been  ^ntly  burnt  ofF  oo^ 
a  tf4l>  there  ftiil  remained  13  grains;  of  which  eight  wcr^ 
diflblved  by  mtrc^mw:i?tic  acid.  The  recpaibing  part  W9S^ 
thcrn  ignited  with  4  little  wax ;  upon  which  th^  maj^et  4t». 
traded  one  gtai^  el  it. — What  remabed  was  part  of  the 
liliceous  matrix^  and  weighed  three  grains. 

b\  The  fidutioA  of  the  metallic  portion  (4)  was  com^ 

bined  with  carbonat  of  pot-a(h  i  an4  the  dir^-^een  preci- 

5  piute, 
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pitate,  thus  obtained,  was  re-diflblved  in  mur iatib  actd^  ii^ 
lilted  with  three  parts  of  water.  Into  this  fluid  a  cylinder 
of  pure  metallic  tin,  weighing  217  grains,  was  immerfed. 
The  refuk  wasy  that  the*  portion  of  copper  contained  in  the 
folution,  depofited  itfclf  on  the  cylinder  of  tin  j  at  the  fame 
time  that  the  fluid  began  to  lofe  its  green  colour,  from  the 
bottom  upwards  ;  until,  after  the  complete  precipitation  of 
the  copper  in  the  recline  ftate,  it  became  c|ttife  colourle($. 
* 
f)  The  copper  thus  obtained  weighed  44  grains.  By 
brilk  dtgeftion  in  niA-ic  acid,  it  diflblved,  forming  a  bhie 
ttnfture;  and  left  one  grain^of  tin  behind,  in  the  charader 
of  a  white  oxyd.  Thus  the  portion  of  pure*  copper  qx>ti^ 
lifted  of  43  grains, 

d)  The  cylinder  of  tin,  employed  to  precipitate  the  cop« 
per,  now  weighed   128  grains;  fo  that  89  grains  of  it  had 
entered  into  the  muriatic  folution.     From  this,  by  m^aii^  of 
a'cylihderof  zinc,  I  re-produced  the  whole  of  ttsdiflblve^ 
tin,  which  was  loofely  depofited  on  the  'ziric  in  a  tender 
dendritical  form.     Upon  being  affured,  that  all  the  tin  had 
been  precipitated,   I  collefted  it  curefiiily,    lixiviated  it 
cleanly,  and  fuiFered  it  to  dry.     It  weired  130  grains.    I' 
made  it  to  melt  into  grains,  having  it  previouAymixed  with 
taUdw,  and  under  a  cover  of  charcoa)  duft,  iH '  a  fis^ll  croci-' 
blej  which  done,  I  feparated  the  powder  of  the  coal  by  ela- 
triatron.     Among  the  waflied  grains  of  tin,  I  obferved  fame 
blaclc  particles  of  iron,  which  were  attraded  by  the  magnet^ 
and  weighed  one  gr^in.     Dedu^ng  this,  there  remain  129 
grains  for  the  weight  of  the  tin.     By  fubtrafting  again  from 
th'efelaft  thefe  89  grains,  which  proceeded  from  the  cylinder 
of  tin  employed  for  the  precipitaticMi  of  the  copper  (^),  there* 
remained  40  grains  for  the  portion  of  tin  contained  in  the 
tin-pyrites'  examined.    Hence,  including  that  one  grain  of 
' '      •  I  tin. 
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^h,  whibh  lad  been  fqf>aratei{:fiom  tte  folutioii  of  tbe  cop-v 
per  (r),  the.  portion  of  pure  tin  coiitained  in  thi»  ore  amounta 
1041  giainSk  ^ 

The  edu^s^  or  fubftances,  extrafied  in  this  proccfs  from 
tin  pyrites,  were  confequently  : '  •       .  •  / 

Sulphur     .     *     .     .     :     30  grains. 

Jtn 41 

apper      •.*...     43 

.>/-  S'    .'    :yein-Ji0neyOtfangui    .      3     * 


.  ^Whicb-OMibis.in^anAiiJWfrtf^'partS':    .  •  .       .,; .  i  .         : 
Sulphur^'.     .'.'..     25  ^ 

Gi»^^^r  .......     36 

/r^/i ' 2 

ill     I  t*  III     - 

.  •     •'  \  -,  ■■  ■       .    97 ,      .    ■    •        .. 

{lowever^  this  proportion  of  the  conftituent  parts  is  not 
always  cpnftaot.  The  darker  varieties  of  tin-pyrites,  in 
particular^  are  canfrderably  poorer  in  tin;  aS|  from  one  of 
them  I  fcarc^ly  obtained. one  half  of  the  above  quantity  of 
reguline  tin  ;  but  their  proportion  of  iron  increafes. 

D. 

Although,  in  the  courfe  of  thefe  experiments,  no  tVace  of 
any  filver,  or  lead,  which  had  been  fufpefted  to  exlft  as  art 
ingredient  in  this  foffil,  had  appeared  ;  yet,  for  the  fake  of 
greater  certainty,  I  inftituted  the  following  trial. '  Thfe 
tfn-pyrites,  that  had  been  Jgnfted  in  the  fetort  (AJ  was' 
treated  with  nitric  add  j  which  attackled  it,  '#riftVing  co^ 

Mm  piou» 
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pious  red  v»poan;  Aftsr  Aiikiftit  digtftton,  .1  4tlited  tba 
mixture  with  water,. snd  iepomted  the  remaiotiig' Ailpkiur 
and  oxyd  of  tin  by  means  of  the  filter  j  cocnhiBiBg>  aifiter<- 
wards,  the  clear,  blue  folutioiH  both  with  muriatic  nod 
fulphuric  acids.  But,  by  its  continuing  dear  a^  usv- 
changed,  it  (hewed  that  neither  iilver  nor  lead  are  preicm  m 
this  ore.  , 

E. 

The  ready  folubility  of  tin,  contained  in  this  ore,  in  the 
nitro-muriatic,  as  wetl  as  in  die  muriatic  acid,  which  does 
not  take  place  in  ti;v-ftones,  and  all  other  oxyds  of  tin  faUy 
iaturated  with  oxygen,  is  a  fufficient  proof  that,  in  this  ore, 
the  tin  held  in  folution  by  the  fulphur,  in  a  manntr,  ap- 
proaches the  ftate  of  native,  or  regulinc  tiu.  This  is  fiur- 
ther  corroborated  by  the  following  experiment. 

/• 

I,  a)  \  expofed  half  an  ounce  of  tin-pyrites,  mixed  with 
the  fame  quantity  of  corrofive  fubUmate,  to  a  fand-heat,  in 
a  fmall  retort,  cqpnefled  with  a  receiver.  At  the  very  firft 
moderate  2^\on  of  the  fire,  a  heavy  fluid  pafled  over,  at- 
tended with  heavy  wHtc  vapours  j  and,  on  the  increafo  of 
heat,  a  grey-yellow  fublimate,  for  the  moft  part  cryftal- 
lixcd  in  needles,  fettled  on  the  neck  of  the  retort  j  at  the 
fame  time  that  on  its  upper  convexity  an  impure  black-grqr 
cinnabar,  or  fulphuret  of  mercury,  depofited. 

b)  The  ftrongly-fiiming  fiuid  in  the  receiver,  which 
gave  out  thick  white  fumes,  weighed  one  drachm,  and 
perfecUy  rcfembkd  covnxsxon  fuming  liquor  of  Libaviusy  or 
iublimed  folution  of  muriat  of  tux*  From  this,  by  diluti«x 
with  water,  and  faturation  with  pot-a&|  the  ox^ded  dn  was 
thrown  down,  as  a  white,  v^xj  tumid  precipitate)  whicb^ 
edHlcorated  ijnd  dried,  weighed  30  grains* 

r)The 
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c)  The  Aiblimate,  (cfmn€iti  from  die  nedtof  tUe  rotort^ 
Wat  pulverised)  digefted  with  watcr^  and  filtered.  The 
rtfidite  wMck  k  left  on  the  payer  Moeanted  to^oj  grafais. 
When  deficcated.  Theft  were  diflolycd  in  nitfCMnudatic 
aoid,  w4th  the  exception  of  %$  grains  of  fulplMur ;  and  the 
mercury  fell  dpwn,  in  the  reguline  ftice^  fmn  the  folutiofi^ 
by  putting  copper  into  it.  The  aqueous  (blution  of  the 
fublimate^  obtained  by  the  digeftion,  and  precipitated  by 
carbonat  of  pot-all^  afforded  16  grains  of  wyded  tin  1  which 
were  added  to  the  preceding  {b). 

d)  The  oxyd  of  fin  was  then  difiblved  In  muriatic  add^ 
and  again  precipi^ed,  in  the  metallic  ftate,  by  a  piMe  of 
zinc,  plunged  into  the  folution.  This  reguline  tin,  when 
colle£led,  waihed,  and  melted  with  tallow,  weighed  10 
grains.  I  flatten^  it  by  beating  with  tjie  hammer  i  cut  it 
into  pieces;  digefted  it  with  nitric  acid  ;  and  dropped  Phif« 
iian  alkali  into  the  fluid,  filtered  off  from  the  oxyd  of  tin. 
The  few  brown  flocculi  precipitated  by  that  aikali,  proved 
diat  the  muriated  tin  had  carried  along  with  it  a  flight  poK* 
tion  of  copper.  .   ^ 

2.)  By  way  of  a  comparative  experiment,  I  repeated  this 
procefs  with  a  fpecies  of  pure  tin-ftom ;  but,  in  this 
cafe,  not  the  leaft  trace  appeared  of  any  foUition  of  die  tin. 
The  mercurial  fublimate  volactlictd  iii  its  ufual  needled 
form,  and  the  tin-ftone  remained  in  the  retort  unaltiered. 


Bi  m  2  xjcni; 
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,r. ..  .;  •    ;•  j^fOLYBnAT  OP  LEAD, 

.  ,  .    ^  ^  .        {lelkw  Lead'Ore)^  . 

^''•^■-••■j     • ''//>«?Wli.'fljt:E  I*  ERG;'- "••'•."  -   •'.'•       .» 

'  ^  ■     -J     1.'  ■  '  I   'Ujb-      •    • 

at  of  Liaiy  from  Sleibergj 

tes,  in  the  genus  of  lead, 

cies  of  ore,  occurring  in 

our  is  wa^y-yellow,  of 

he  reddifh,  others  to  the 

IS  cryftallized  in  tables, 

'  fpmetimes  ftand  fingly 

r,  at  times,  are  cellularly 

concreted.      Thofe  fpecimens  of  it  are  rather  fcarce  lii 

which  the  cryjftals  form  a  cube,  or  an  odtahedron,  inftead  of 

a  table.      '    .       '*      * 

Th^  lilatrik,  ih  which  ttlis  ore  is  tmbodded,  is  a  compa& 
lime-ftone,  of  a  yeilowv  JHAtiiiO^  or  grey  colbun 

2.)  Molt  mincralogifts  feem  to  Kave  become  acquainted 
with  this  lead-ore,  only  fince  the  time  that  Jacquin  f  pub- 
lillied  his  treatife  on  it ;  after  whom  ff^ulfen%  has  contri- 

•  Beoif.  u,  EntdecTTd.  d.  'WB(»KttW2ft».  VOl  TV,  I79a>  page  95; 
and  vol.  V.  1794,  page  105. 

t  Mifctllanea  Anfiriaca.  vol.  II.  Vienna,  17S7. 

I  X^V^iWuHfen^  Ahhandlung  vom  Karmbner  Bld/pathe.  Wien^ 

buted 
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Imt^d  <o  A€  }fnowUdge  of  tto  ore^byfthe  ckgwC  akd  ao 
curate  defcription  which  he  has  given  of.it«K  i  As: to  tbftCOOi- 
ftituent  parts  of  the  yellow  lead-ore,  the  following  expen« 
lM0t«  Mpm.ihew  thut  tb«'iubfttqa^!i^«tlfa2ihidi"the  kad  is 
combined  in  this  mineral  is  not  tk«taxy(tof  tongften,  as  has 
been  erroneoufly  fuppofed,  but  the  oxyd  of  molybcUna. 

3.)  The  firft  point  which  I  had  in  view^  was  to  feparate 
this  lead-ore  carefully  from-  the  adhering  extraneous  par^. 
Finding  thiat  diluted  nitric  acidl  fliewed  in  the  cold  no 
a^on  on  this  folSl,  I  affufed  upon**the  quantity  of  it  det 
tined  for  this  analyfis  fmall  portions  of  this  acidi  pouring 
5t  off  again  as  foon  as  the  efFervefcence  ceafcd.  This  pro- 
cefs  I  repeated,  till,  at  laft,  no  more  efFervefcence  enfued  on 
adding  a  frefli  portion  of  the  acid.  Upon  this  the  ore  was 
waihed  with  water,  and  deficcated.  The  nitric  acid  em- 
ployed for  this  purification  contained  the  calcarepus  eanfh 
proceeding  from  the  matrix,  which  outwardly  adhered  to 
the  ore,  and  formed  gypfum  with  fulphuric  acid,  by  means 
of  which  I  precipitated  it.  At  the  fame  time,  a  confidera- 
blc  portion  of  a  fine,  red  iron-ochre  was  waflied  ofi"  by  this 
iprocefs,  which  diflblved  by  digeftion  in  muriatic  acid,  leav- 
ing a  flight  refidue,  confiding  of  lead-ore  and  filiceous 
^irth. 

4«)  Tw0  draebms  of  the  above-mentioned  cryftals  of  lead- 
ore,  thus  purified,  were  mixed  with  an  equal  quantity  of 
carbonated  pot-afh,  and  ezpofed  to  the  fire  in  a  fmaU  cru- 
cible. It  entered  into  fufion  without  ^rvefcencc.  The 
refrigcjratcd  mafi^  exhibited  a  £unt  reMifli  tinge,  and  was 
covered  on  its  upper  part  with  fcaks,  jrtieaibliag  litharge. 
Having  foftened  this  alkaline  nmfe  with  water^  a^d  filtered, 
I  fiituratedlthe  colourlefs  folution  with  nitric  acid«  Bjr 
this  the  mixture  w^  not  lendered  verjr  tiKbi4^>lM#ioo  the 
AexC  day,  J  found'  the  bottom  of  tha  gliifr  cotfmdrvitli 
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mis  off  «f  M  iocii  loi^  IbHidhf  arri|^f  lAiota^ih 


«)  Tliqifigai»co»iUboffartl>toaiMi,acif«^ 
4.    .     «,  rhomkoidd  cables. 

^)  On  the  tongno  thej  mantfeft  t  weak  metslUc  taAi* 

r)  Vnd^T  the  blow<fpipe>  upon  chvcoal,  tihty  hk  yery 
quickly  aad  calmly  into  IitU9  globulcs^.or  ixoft^ 
which  are  inftantly  imbibed  by  the  ignited  ooaL  . 

d)  In  the  filver  fpoon  they  melt  into  grey  ipherultt, 
which  becoqie  ihrivelled  as  they  cool ;  and^  during 
the  current  of  air^  urged  through  theblow-«pipe,  they 
depofit  a  white  fubftance,  which  covers  the  ipoon« 

e)  When  put  upon  a  globule  of  alkaline  pho(phat^  fufed 
on  the  charcoal,  they  are  rapidly  diflblved,  and 
tinge  it  either  of  a  grafs,  or  olive^green^  according 
to  the  quantity  in  which  they  are  added, 

/)  They  entireljr  diflplYe  in  water,  by  the  ^^fllfbmct  df 
heat.  ... 

g)  Pruffian  alkali  produces  from  this  folution  a  co« 
pious,  fliiociileat  precipitate  of  a  Hgit^-Bwrn  coloiir. 

i)  1^  imo  tb^  aqueous  folntion  (/)  a  l\tilm  tMkBtic 
Kid  be  dropped^  a^d  a  toatt  piece  wf  titvbe  ^iit  irto 
iti  0r,  if  ib«ie  of  tboie  cryftala  mfemiMfM  )»  a 
aoiiifiaik  <bivjidii^ti|)i  in  both  tbefe  cafes  tb^ 
acqiiiifs  a  ^vV'^  csdoof « 

Itkr  Oga<bqu»iic<  of  thefe  appearances^  .'I-JtMiilir^iN^^ 
mT  iliHWdtdeniig  tM^  cryfl^b  as^niaTy^ 
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lations  were  (hewn  hj  molyb4k  acid^  tluukidJicea  pnepuvd 
from  molybdena  of  Altenherg^  by  detonation  with  nitre,  and 
litUbqud^  piredintationi  fie^Mi  by.  nitric  ^id,.  from 
the  filtered  folution  of  the  maCs  produced  h/  the  detona- 
tion, and  which  acid  likewife  afliuned  a  cryftalline  form  in 
Arylnig. 

5)  As  it  was  obvious,  from  the  ftate  of  the  calciform  lead^ 
which  remained  on  the  paper  when  I  filtered  the  folution 
of  the  fufed  mafs  (+),  that  the  whole  of  the  yellow  leadn 
ore  employed  had  not  been  decompofed^  I  rep^twl  the  ex- 
periment, increafing,  however,  the  proportion  of  the  alkali; 
fo  that,  for  two  drachms  of  the  ore,  I  took  lo  drachms  of 
carbonated  pot-aih.  I  alfo  kept  the  mafs  for  a  ibmewhat 
longer  time  in  fufion ;  after  which  it  was  poured  out,  levi- 
gated, foftened  with  water,  and  thrown  upon  the  filtef. 
This  alkaline  folution  I  faturatcd  with  muriatic  acid,  at  firft 
ooly  incompletely ;  whereby,  at  a  warm  temperature,  a 
white  precipiute  was  produced,  in  the  form  of  a  cheefy 
cbagulum.  This  precipiute  contained,  indeed,  mo)ybdic 
oxyd^  bttt  mixed  with  a  greater  portion  of  oxyded  lead ; 
which  laft,  upon  iblution  in  muriatic  acid,  ieparated  in 
needle-fliaped  cryftals  of  muriat  of  kad. 

When  this  prccipiiate  had  been,  feparatdd  ftomthr  alka- 
line iblution,  which  before  was  Saturated  with  only  half  the 
VMitity  of  muriatic  acid  required,  I  co«ibtned  that  fluid 
with,  an  .additional  portion  of  the  fame  «cid  to  its  complete 
ikturalion.  It  became  again  turbid,  but  onljr  moderately 
i^  Upon  tMs,  a  white  precipitate  aeogmtOated,  like 
ftarch,  fubfiding  in  coU  water ;  whkh^  carefolly  eMco- 
ratsed  and  dried,  was  examined  in  the  fiune  manner  as  the 
cry^lido  precipitate  mentioned  before,  (4).  ItsluMtudks 
were  peffeftly  die  fiune^,  except  that  it  would  not  iiiUve 
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alone  in  watery  but  formed  a  clear  fl»h»tkm,  01^7  firkei»« 
few  drops  of  muriatic  acid  had  been  a^ded. 

The  fluid  was  now  concentrated  bf  evaporation )  after 
which  theoxyd  of  molybdena,  ftill  contained  in  it,  fell  down 
as  a:  fine,  heavy ^  yellow  fewder ;  which,  after  proper  lixi- 
viation  and  drying,  exhibited  a  beautiful,  faturated  -Icmoiv. 
colour. 

•6.)  The  white  oxyd  of  lead,  which  remained  upon  the 
■pap^r  on  filtering  the  foftcned  niafs,  produced  by  the  fiifion 
of  the  ore  with  pot-aQi  (4),- was  found  contaminated  with  a 
portion  of  filiceous  earth.  When  treated  upon  charcoal,  it 
did  not  entirely  melt  into  a  metallic  button  5  but  part  of  k 
•*was  converted  into  a  clear,  bright,  yellow  globule  of  ghft 
of  lead  (vitreous  oxyd)  :  for  the  admixed  fiiiceous  earth  pre- 
sented the  -reduction  of  the  whole  portion  of  lead ;  in  the 
^bme  manner^  as  is  the  cafe  when  it  is  attempted  to  reduce 
'upon  charcoal  a'glafs  of  lead,  that  has  been  made  of  three 
parts  of  oxyded  lead  and  one  of  filex.  For  this  reafon,  I 
diffolved  the  above-mentioned  oxyd  of  lead  in  dilute  nitric 
acid,  feparated  the  fiiiceous  earth  by  filtration,  and  preci- 
pitated the  metal  from  the  folution,  by  mes^s  of  fulphuric 
acid,  in  the  charader  of  fulphated  lead. 

•  7.}  riikeWife  examined  the  aAions  of  feme  of  the  acids 

tipon  this  Corinthian  liod-^are.-^One  drachm  of'  it  was  di- 

gefted  with  a  copious  quaotity  of  nhric  add  (  which  dtf- 

folved  the  gireatcft.  part,  but  not  the  whole  of  it.     In  the 

•folution  '  were  •  obftrv^  white,    looie    flocculi  •  diiperied, 

which  dried  upon  the  filtering  paper  in  the  form  of  a  mem<-> 

-brai^  and  became  tarniflied  of  a  blue  by  expoAire  to  day- 

'light.     This  fubftance  bad  much  roTcmbhrnce  to  the  molyb- 

'- die  oxyd,  obtained  from  molybdena  in  the  humid  way,  by 

'  repeaMlly  diftilHng  nitric  acid  from  it.    The  filtered  nitric 

■  -    »  r  foiu- 
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ftliition  wfiMMv  befiifefi  tbcrtK>ftioe  «f  1«M).  c|  c^Bfidonlr 
tKe  le^d  from  it ;    aild  PrMfli^n  alkali    aftevw^rnds  thr^vr 

8.)  One  drachm  of  this  yellow-lead  ore,  previoufly  puri-r 
fied,  afforded  a  clear  iblution,  by  digeftion  with  marfatic 
acid.  The  folution  went  on  gradually,  and  was  nearly 
complete  and  colourlefs  j  bat  it  foon  depofited  white  cryt 
tals  of  muriatcd  lead.  Only  a  flight  portion  of  filex  was 
left  behind,  which  I  feparated.  While  I  was  concentrating 
the  fluid,  the  (aline  cruft  fettling  on  th?  fides  of  the  evapo*- 
jcating  difli  became  tarniflied  of  a  fipe  bluej  which  ^  often 
difappeared  as  the  cruft  was  re-diffolved  i|i  the  fluid,  on  gen- 
tle agitation.  .When  the  concentrated  fluid  had  been  de- 
canted from  the  muriat  of  lead,  which  ftill  fubfided,  it  af- 
fumed  a  beautiful  deep-blue^  but  loft  that  colour  again  by 
dilution  with  water.  When  afterwards  faturated  with  pot- 
a&,  it  dropped  a  white  oxyd  of  molybdena. 

r 

9.)  Oxyd  oflead^  and  oxyd  of  molyhdtna^  therefore,  are  the 
conftituent  parts  of  the  yellow  lead-ore  from  Bleiberg^  in 
Caritithia.  This  combination  is  remarkable,  as  4t  is  the 
firft  inftance  of  the  kind  ;  fince  molybdena  has  not  yet  oc- 
curred any  where,  except  in  its  proper  ore  (TVaJferbley). 
From  the  foregging  e^perin^ents  there  alfo  refult  fome  other 
obfervations,  by  which  the  knowledge  of  the  chemical  pro- 
perties of  that  metallic  fubftance  (molybdena)  is  greatly  en-* 
favgod.  To  thefe  belongs '  its  external  form,  as  it  occurs 
pattly  in  the  cryftaIliD«  ftate,  partly  as  a  white,  and  partly 
^  a  kmon  ytklow  oxyd**  In  the  firjl  ftate,  it  is  fokible  in 
fimple  water,  as  well  as  in  acids  ;  in  the  fecond^  a 
fmall  addition  of  n^uriatip  acid  promotes  its  folution  in  wa- 
ter ;  but  in  the  third,  or  that  of  a  yellow  oxyd,  it  rcfiifes 
%o  difiblve  both  in  water  ^d  in  acids.  The  caufe  of  this 
I  di£. 
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«!ferenceeonfifts  ihth^  that  in  thetwb-ftUlcafetkfeif 
been  neutralised  wltll  the  portion  of  aHcaK  thtt  remainol 
combined  with  It;  whereas,  in  the  hft  cafe,  thai  is,  Hk  the 
form  oft  ydhnr  ^arth,  it  is  more  in  the  ftate  oF  a  mete 
metallic  oxyd. 

10.)  This  appearance  of  the  molybdic  oxyd  with  a  yel- 
low  colour,  has  probably  been  the  rcafon  for  confidering 
the  fubftancc,  by  which  this  yellow  lead-ore  is  mineralized, 
as  tungftic  acid. 

However,  the  blow-p!pe  alone  is  fufflcient  to  diftingui^ 
thefc  two  metallic  fubftanccs  from  each  other  j  for,  the  yel- 
low mglybdic  oxyd  lofes  its  colour  at  the  firft  contat^  with 
the  point  of  the  flame,  and  is  rendered  dlivc^green ;  it  alfo 
immediately  runs  into  a  fmall  globule,  or  drop,  which  is 
very  foon  abforbed  by  the  charcoal  j  and,  laftly,  when  fiifed 
with  a  neutral  p/hofphat,  it  tinges  the  button  which  thence 
arifes  of  a  ^rtff «  colour. 

The  yellow  oxyd  of  tungflen^  on  the  contrary,  excbangesi 
by  ignition,  its  yellow  colour  for  a  blue  or  blacky  at  the  fame 
time  that  it  remains  upon  the  charcoal  as  perEedly  infii. 
fible ;  and  when  fluxed  with  phofphdric  fait,  it  gives  zjfy- 
blue  colour  to  the  faline  globule. 

SECOND  SECTION. 

Having  thus  obtained,  by  means  of  the  experiments  here 
explained,  the  knowledge  of  the  conftittunt  parts  of  the  yiUtm 
iiad-ore  from  Carinthia^  I  had  yet  to  difcorer  their  fr§p$r^ 
U9MS  to  each  other.  This  I  accompliflied  iathelb^kywiog 
way. 

a)  A  hundred  grains  of  the  cryftals  above  defcribed  were 
carefully  freed,  in  the  manner  before  mentioned,  from  the 
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dhfrins  oakaiicoiia.  esmb  ind  ochre  of  iroii^  mi  tkcsa.  fiaeljr 
.puhr#rieod«  Tlusy  were  tbtD' ii&Ived  ia  teuriattc  dcid^ 
affifted  by  hfaty  alttraattly  ajfofi^g  ttp<Mi  tkem-  the  acid^ 
and  a  large  <|iiantit]r  of  water.  In  this  iaftaace  a  trace  of 
filiceous  earth)  though  fcarceiy  difcentibie,  appeared. 

i)  The  greateft  part  of  iDuriac  of  Icad^  .generated  in  the 
^^ceis,  was^dopofited  in  fine  aecdles,  even  before  the  fekK 
tkfi  Md  omfleiely  growii  oold«  The  (lipor-aatftnt  eleac 
fluid  was  then  poured  off,  reduced  to  a  (qialler  y^ume  by 
evsiporatiofiy  and  fieod  from  the  muriaaid  lead)  which  ftiU 
feparated.  The  muriated  i|ietal>  colk£ked  vrith  care,  an4, 
htUkiy  deficcated,  weighed  74I  grains.  By  diflblving  it 
in  hilt  wat^,  and  fteeping  iuto  the  (bhition  a  pdltBied 
piece  of  iron,  the  lead  precipitited  Upon  this  laft  iff  fen 
lamelbe,  and  in  the  metallic  ftate, 

r)  But  in  order  to  find  more  accurately  wi^t  proportion 
this  muriated  lead  might  bear  to  pure  oxyd  of  lead,  I  made 
the  following  experiment, 

TwB  bundrid  grains  of  lead,  cut  into  fhreds,  were  di£- 
ic^lved  in  309  grains  of  nitric  acid,  diluted  with  10  ounces 
t(  water,  and,  with  the  afiiftance  of  digeflion,  in  a  boiling 
b^.    The  folutioo  was  then  divided  into  two  parts. 

m)  Into  one  half  I  dropped  muriatic  acid,  as  long  as  it 
produced  any  tnrhidneft  \  evaporating  afterwards  the 
n^ixture  to  the  moft  perfect  drynefs  of  the  refidue. 
The  mMriat  of  lead  here  produced  weighed  133 
grains. 

/f)  From  the  fipcond  half  of  the  oitric  folution  I  pre- 
cipiuted  tl|e  oxyd  of  lead  by  diffolved  cauftic  pot- 
)|(h.  This  o^yd,  when  edulcorated  and  brifldy 
flrted  till  it  began  to  turn  ycllowilby  amounted  to 
115  g^ain^. 
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From  this  it  foUowod  that  thore:74|.  grains  k>^  munalttd 
Jead,  obtained  £com  loagnuna  of  the  tcUqav  molfbdat  of 
lead  (^}>  are  equal  to  64^1.2  grains. o£  pare  oxjfd  vf.tcad. 

d)  The  concentrate  naurijRtic  folution  of  molybdena, 
which  had  a  blue  colour,  was  mixed  with  nitric  acid,  and 
lodged  in  a  fand4)ath-for  ferthet'  evaporation.  Beings  thus 
circumftanced,  it  Was  again  diveftedcff  its  blue^dlour,  and 
fk  yellow  oxyd  of  molybdena  feparated.-  But  when  the 
evaporation  hs^d  been  cai*ried  on  to  com|)letc  dryncfe,  I  col- 
lected and  weighed  the  remaining  lemon*yeUow-  ojrjfrf  fif 
m9lyhdena\  and  found  it  amount  to  34^  grains.'  ■* 

..     :  V  .•       ;.  .     .   i 

Wherefore^  om  hundred  pirti  of  the  pureft  cryftak  of  the 
fiUm  lead-^nrij  from  Carinthiay  contain:    . 

Oxyd  of  lead    .     .     .     .     .     64y(.2 
Qx^d%f  molybdena      :     .     .     34,2  J 


98,67 


,,  :>,•  J. 


. '  * : 

• 
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LilV. 
:'  CHEMICAL  EXAMINATION 

""     "     ■      OF    THE 

SULPHURET  O^  COPPER^ 

(Fhrfous  Cofper-ore.  \KHpfergl^tsur%) 

.'  ';■    ->  ■ 
From  Siberia. 


AMONGjthe  cio(tpar<-ore$)  the  firftpjbce  beloAg^tothe 
^if^jf)  or  vifremf  Cfipfef'^i^  it  beii^  tho  licheft  in  copper^ 
;ind  contaimiig,  befides  its  mtnenili^ejr,  wbich  is  ru)phur» 
ItiiS  f<^weft  foreign  admixtures.  lu.  pitrcr  varieties,  pollefs  a 
degree  of  foftnefs,  fo  .tb^  they  admic  of  being  in  fome  man- 
ner cut  with  the  knife';  and  on  the  recent  cut  they  refemble 
metallic  lead  in  colour  and  luQre. 

This  ore  ufually  occurs  in  compad  mafles  \  it  is  feldom 
cryftallized.  Of  this  latter  fort  I  poffefs  fome  from  PoL 
dice  and  Dolcoath^  in  Cornwall^  in  drufes  (groups  of  regular 
cryftals)  of  minute  white-grey,  refplendent,  tetrahedral^ 
truncated  pyramids. 

For  the  fubje£t  of  my.  enquiry,  I  took  the  maffive,  com- 
paft,  moderately-foft  vitreous  copper-ore,  from  the  mine 
Gumes chefs koi^  on  the  river  Turja^  in  the  diftrift  of  Cathay 
rineburg  j  where  it  is  found  in  confiderable  large  mafles, 
which,  ifi  the  partings^  are  invefted  with  azure  copper-ore, 
^ind  fibrous  malachites.  It  was  freed. from  theff  previoufly 
to  its  being  fubje£led  to  the  following  experimeiits. . 
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A. 

a)  Vpontufo  ^^Wr^^gravnaof  tbcp(c>coadeIypowdenRl9 
modenKely  fttong  nitric  acid  was  affufed,  which  arracM 
and  diflblved  them  with/  frptbiog  and  extrication  of  rod  v^ 
pours.  The  iblu^cion  was  clear,  and  the  (klphur  alone  in tbt  0I9 
wa»  left  bthipd^  fluting  in  the  flui4,  in  giej^  loofc^  flotodi| 
without  any  other  refijue  ^  which  indicated  that  no  and* 
mony  was>  prefem.  The  Tulphur  coMeded  on  the  filter  was 
iNsated  in  a  fniall  crucible  to  inflammation,  and  it  burned 
with  its  peculiar  odoiir,  without  any  trace  of  arfenic;  yet 
leaving  a  flight  portion  of  oj^jded  iron  and  fiUcoovs  earth. 


^  i)  fV-h$  MutiMH  wMcb  had  «  pore  Uue  ootour, 
m$»d  firfl;  with  muriat»  and  then  with  fid^tt  of  Hdtu 
8ut  none  of  thcfe,  nor  any  other  fait,  pondered  it  tiirbid| 
#r  prod«ood  any  other  alteration  ;  by  which  it  appearS|  thai^ 
thi«  ore  contains  neither ^vvr  nor  UmI^ 


B. 


tf)  To  determine,  with  proper  accuracy,  the  proportion 
of  the  conftituent  parts,  I  repeated  the  examination  in  the 
following  manner.  Two  hundred  grains  of  the  powdered 
6re  were  combined  and  heated  with  muriatic  acid,  to  the 
degree  of  boiling.  But  as  this  acid  alone  manifefted  no 
adion  on  it,  I  added  nitric  acid  gradually,  by  drops ;  whidi 
exerted  a  ftrong  attack  in  each  inftance.  When  -the  folu- 
tion  of  the  ore  had  been  accemplilhed,  I  feparated  the  fluid 
from  the  fulphur  floating  on  the  fur&cei<and  digefted  this 
lad  once  niore  with  ^  freflii  quantity  of  muriatic  acid,  drop- 
ping Into  it  fome  nitric  acid  }  a^et  which  I  cot)e£ted  it 
upon  tlie  filter.  This  fulphur,  wa(hed  and  deficcated^ 
weighed  381  grains,  out  of  which,  after  itstromlmftion,  l| 
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grtin  QfJUif^aus  e^rtb  reaiained ;  fo  that  the  true  amount  of 
fiUpbur  was.  37  grains. 

'  i)  The  folution  exhibited  a  glafs^green  colqur.  •  I  di- 
vided ft  lAto  two  parts.  Into  one  half  polifhed  iron  was 
jtttDeffed  ;  upon  which  the  copper  precipitated  of  a  dendriti- 
Cf^  fertB)  and  pure  metallic  brilliance.  It  weighed  78^ 
grains,  when  waihed,  and  immediately  deficcated  in  a  mo-> 
derate  temperature. 

-  -c)  In  order  to  afcertain  the  proportion  of  iron  a>ntained 
mxh^  ore^  I  combined  the  other  half  of  theiblution  with 
cauftic  ammoniac  added  to  excefe  of  iaturation«  The  pre* 
c^tated  iron  remained  behind,  in  the  form  of  a  fubtle 
brown  mud»  whidi,  coile&ed  on  the  filter,  deficcated  and 
ignited,  weighed  three  grains.  But  as  the  iron  is  contained 
in  the  mixture  of  the  ore,  not  in  this  calciform  ftate,  but 
in  the  reguline,  which  laft  is  to  the  firft  in  the  proportion 
of  3  to  4)  thefe  3  grains  of  oxyded  iron  give  2\  of  metaMc 
ircn  to  be  adde4  in^  the  computation. 

Therefore,  hundred  parts  of  the  Siberian  vitreous  copper^ 
ore  con&il  of; 


Copper    •     .     . 

:  B  i)  .  .  •   78,50 

Iron    /' .     •     . 

•  •  r)  .  .  .    2,25 

Sulphur    '    .     . 

.  •  ^)  .  .*  .  .18,50 

Silex        .     .     . 

.     .   a)     .     .     .      0,75 

r 

too 

Copper<^res  eminently  bebng  to-  thoie  kinds,  the  com- 
ponent principles  of  which  are  but  imperfe£tly  determined 
by  analyfiis  in  the  dry  way.    The  reafon  of  this  is,  partly, 
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that  the  alkaline  falts  empfeyed  for  the  reduAion,  ^xcftf, 
during  fufion,  as  well  as  in  the  humid  way,  a  very  ftrong 
folvcnt  power  on  copper. 

ucing  flu^,  compofed  of  glafs,  bdrax, 
ommended  by  Gdlert^  Tiltit^  and 
s,  is  reckoned  one  of  thfe  bcft ;  yet* 
z  commbn  W/7fr)f^iKt,  if employcdia 
the  following  manner,  the  moft  efFedual.      '  "'-  '" 

.  Two  iocimajlic  centners  (each  of  lOO  parts,  cpnfidered  for 
as  many  pounds),  of  the  triturated  ore  were'ntixed  with 
half  a  centner  (or  50  parts),  of  charcoal-dult,  artd  pro{)eri3r' 
^  roafted  until  all  the  coal  was  confumed*.  t  thert "blended  it 
with  I  centner  of  colophoi]y  and  6  cehtriers  of  the  black 
flux,  covering  the  mat  in  the  affay-ci-ucifele  with  common 
fait,  and  expofing  it  to  a  forge  heat.  After  the  coals  wefe 
completely  red,  the  blowing  of  the  T^ellow^  was  kept  up 
for  20  minutes.  The  fuHon  being  accomplilhed,  I  found, 
under  a  well-fluxed  fcoria,  138  parts  of  a  Ane  red^  or  refined 
copper  \  which  is  69  per^  cent. 

Howerer  regularly  this  aflay  in  the  dry  way  was  per- 
formed, yet  it  produced  ^\per  cent,  lefs  than  the  true  pro- 
portion of  the  copper  in  the  ore  amounts  to^  The  bumid 
way^  therefore,  is,  in  every  rcfpeft,  thic  mdft  certain  to  dif- 
cover  the  true  quantity  of  copper  in  any  ore. 


*  The  roaded-ore  weighed  2x0  pounds. 
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LXV. 
CHEMICAL  EXAMINATION 

OP  THS 

VAklEGATED  COPPER  ORE. 
{Bunt'kupferen.  Purple  Capper-Ore,  tjf  Kirwan.) 

1  HE  variigatii  Copper-on  is  diftinguUhipd  in  its  external 
appesrance  from  the  vitrtous^  to  wbidi  it  it  the  neareft 
a-kin,  by  its  variegated  coloursy  reiembling  thoTeof  tamiflied' 
fteel;  and,  with  regard  to  its  conftituent  fHUts,  it  difeca 
from  it  in  containing  left  copper,  but,  on  the  contrarjr^ 
more  iron. 

FItlST  SECTION. 
Variegated  Copper-Ore  from  HitterdahL 

l^HB  variegated  a>pper-oreocciirringati/i/f/rJ^it/i  in  iVir« 
^ajp  in  lumpy  mafles,  exhibits,  on  its  recent  fra&ure,  a  mix* 
lure  of  colours  of  light-blue,  tin*white,  and  copper-red  ^ 
irhicb,  however,  by  expofure  to  air,  gradually  change  into 
a  taxt  uniform  fteel-blue.      % 

'a, 

Otu  bundrid  grains  of  the  pulverized  ore  were  fubjeAed 
to  gentle  digeftion  with  nitric  acid,  whofe  aftion  upon  it 
was  but  moderate.  From  the  refidue,  the  fulpbur  was  driven 
out  by  combuftion.  This  refidue,  when  a  fecond  time 
digeflcd  with  nitric  acid,  difiblved  in  it,  leaving  only  % 
lUgfat  portion  of  a  red  oxyd  of  iron.    On  examining  the 
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folution,  firft  by  common  fait,  and  then  by  Glaubcr-falt,  it 
continued  limpid  and  uncha4ig«d. ' 

'•■''■'■      ■       B. 

^7)  Upon  two  hundred  grains  of  the  powdered  ore  muria- 
tic aciinvas  afFufed,  the  mixture  heated,  and  then  con^bined 
in  fmall  portions  with  nitric  acid.  The  folution,  which 
Y^4S  thus  performed^  had  a  brow;n  colour  while  coocen* 
tratcd  ;  but  as  foon  as  it  was  diluted  with  water,  it  acquired  a 
green.  The  remaining  fulpliw  was  grey,  tenacious,  and 
fpon2:y,  and  weighed  72  grains  when  dry.  By  flow  com- 
buftiort  It  left  35  grains,  of  which,  after  extrafliion  by  mu- 
riatic acid,  five  grains  ftill  remained  behind.  Thefe  loft 
one  grain  more  of  fulphur'  by  burning,  and  the  remaining 
four  grains  diflblved  entirely  in  muriatic  acid.  Whence 
tlK  quantity  oi  fulpbur  amounted  to  38  grains. 

b)  The  muriatic  folution  was  divided  into  two  equal 
parts  i  and  the  c9pper  was  precipitated  from  one  of  them  by 
means  of  iron.     It  amounted  to  69I  grains. 

c)  The  other  half  was  fuper-faturated  with  cauftic  am- 
moniac, and  the  oxyd  of  iron  which  fell  down  was  coUefl- 
cd.  This,  when  moiftened  with  linfeed-oil,  and  expofed  to 
a  low  red-heat,  weighed  10  grains ;  which  are  equal  to  7I: 
grains  of  metallic^  or  reguline  iron. 

Thus,  in  one  hundred  parts  of  this  variegated  copper^cn 
from  Norway  were  found : 


Copper  .     . 
Sulphur     . 
Iron      .     . 
Oxygen       . 

.     B.h)     .     .     .     69,50 

.    ^)     :    .     .     19 
.    .    c)    .    .    .      7,50 
.    •'....      4.   ' 

IQO 
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variegaitd'Coppek'Ofei  i  $n.} 

'  In  fupplying  the  deficiency  in  the  fum  of  weights  of  the 
topper,  iron,  and  fulphur,  from  the  hundred,  by  putting 
oxygin  in  the  account,  I  mean  to  charafterize  this  laft  as 
It  conftant  conftituent  part  of.  the  variegated  coppcr^re, 
producing  in  it  thofe  variegated  colours :  in  >the  fame  man«- 
ner,  as  in  fteel,  in  copper-pyrites,  and  oth^r  metallic  fijb* 
fiances,  the  beginning  of  then:  oxydation  is  indicated  by  a 
fimilar  diverlity  of  colours. 

In  the  laft  mentioned  fubftances,  however,  the  change- 
able colours  are  only  owing  to  external  caufes ;  for  which 
reafon,  they  prefent  themfelves  only  on  the  furface,  when 
long  expofed  to  air.  On  tht  contrary^  the  variegated  cop- 
per-ore is  penetrated  throughout  its  whole  q^  by  the  oxy^ 
dating  principle.  This  correfponds  with  the  <leficiency 
of  weight  to  make  up  the  fum  of  the  fixed  conftituent  parts 
of  the  ore  here  analyfed)  whereas  no  fuch  lofs  is  obfervable 
in  the  vitreous  copper-ore,  treated  and  decompofed  by  the 
fame  method.  It  is  on  (his  account  alfo^  that  phe  a£Hon.of 
the  nitric  acid  is  lefs  ftrong,  and  the  diiengagepient  of  ni* 
trous  gas  is  lefs  copious^  in  the  variegated  (ban  in  the  vitre- 
eus  copper-ore. 

.    .  ..     -^"      0 

SECOND  SECTION. 

Variegated  Copper-Ore  from  RudelftadL 

TrtE  native  place  of  this  variety  of  variegated  copper-ore 
IS  the  mine  Friedetike  Juliahey  at  Rudeljiadt^  in  Silefta^  ia 
which  a  rich  vein  has  lately  been  opened,  of  beautiful  na- 
tive filver,  imbedded  in  ponderous  fpar,  and  accompanied  by 
pyramidal  red  filver-ore,  along  with  cryftallized  white  co- 
balt-ore (Glanzkobalt)^  that  has  raiftd  the  ardent  wifhes  of 
the  proprietors  for  its  continuance. 
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A. 

Tw9  ihmdMgnum  oftlie  powikrad  ot^baviiig  beeo  twice 
fMniBttA  hf  meant  of  nitric  acid,  left  bdiiod  their  fulphiire- 
eut  ingredient,  together  with  a  quantity  of  red  oxjd  of 
iron.  The  felution  was  fikered,  and  tried  hy  proper  re- 
agents for  filver,  lead,  sine,  arfenic,  and  the  Uke,  and  it 
afforded  no  indication  of  thefe,  but  only  of  copper  and  iron. 

B.         ^ 

s)  Two  hmndrid  grains  of  this  ore,  in  pure  pieces,  freed 
from  interfperfed  quare,  were  triturated,  and  treated  with 
muriatic  add,  to  which  a  little  nitric  acid  was  afterwards 
added,  and  the  extraOton  continued  in  a  moderate  warmth. 
The  colour  of  the  filtered  folution  was  a  cebdon,  or 
Uneiih  green,  with  a  Ibade  of  grey.  The  refidue,  porous 
like  fponge,  we^^d  at  firft  88  grains  \  but  on)y  56  grains, 
after  its  iUphur  had  been  gently  burned  offl  Tbefe,  di- 
gcftcd  in  a  low  heat  with  muriatic  acid,  loon  diflblred, 
forming  a  brown  fluid,  and  left  fix  grains  more  of  fulplnir 
behind.  Hence,  thcfa^htr  contained  in  thole  200  grains 
amount  to  38  grains. 

i)  Thefe  iblutions  were  mixed  together,  and  divided  into 
tw»  nual  parts.  From  one  half  I  prccipiuted  the  c§pper 
in  due  manner  by  m^ans  of  a  polilhed  piece  of  iron,  and 
obtained  58  grains. 

c)  The  other  half  was  treated  with  cauftic  ammoniac, 
mutil  the  oxyd  of  copper,  precipitated  in  the  beginning, 
again  diflblved.  The  oxyd  of  iron,  thus  obtained,  when 
colleAed  on  the  filter,  walhed  and  deficcated^  was  moift* 
tned  with  iinfeed-oil,  and  ignited  in  a  covered  crucible.  It 
S  weighed 
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weighed  ^  (nuns.  Hence,  as,  upon  an  average,  four 
parts  of  oxjded  iron,  attraSible  by  the  magnet,  are  to  be 
efttmated  as  equal  to  three  parts  of  reguline  iron,  I  reckon 
iS  grains  of  mshUik  irm^  iiiAead  of  thefe  24  grains. 

Since,  for  the  fiune  reafim  as  io  the  ibregobg  analyfis, 
the  lofs  of  weight  in  the  fum  of  the  fixed  conftttuent  parts 
muft  be  taken  fof  the  $xjgin  oombiMd  with  the  oife,  and 
wUch  efcaped  in  the  procefs  i  the  conftituent  parts  of  the 
Silejtan  fmriigatid  eoppif-^iy  and  their  proportions  in  the 
buHdtiJ^  wmh9: 

Gtpper    .    .    .    B,t)       ...    58 
Irm  .    .    •    •    •    ^       •    •    •     18 

Snlptmr       ...    47)       ..    •    •     19 

Om^  •  •  • 5 


xoo 


C. 


With  a  view  of  making  an  affay  in  thi  itf  way^  I  ro^ifted 
two  docimaftic  centners  with  half  a  centner  of  powdered 
charcoal.  The  roafted  ore,  now  weighing  2o6  R>.  wts  then 
mixed  with  half  a  centner  of  colophony,  and  fixf*  centners 
of  black  flux.  In  this  ftate  it  was  put  in  a  ctutible,  and 
covered  with  muriat  of  foda.  When  kept  in  falion  during 
20  minutes  before  the  nozzle  of  die  bellows,  it  yielded  a 
fine  button,  weighing  96  lbs.  of 'red,  or  refined  copper; 
which  is  48  per  cent,  and  hence,  10  Ris.  ihort  of  what  w«s 
obtained  in  the  humid  way^  (B«  b). 


K  n  3  LXVL 
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txvi. 

CHEMICAL  EXiUIINATION 

OF    THE 

SIBERIAN  MAIACHITES. 


a)  One  thoufand  grains  of  compaS,  reniform  Afalachhes^ 
from  the  Turjin  mines,  on  the  Ural^  were  reduced  to  pow- 
der, and  heated  to  complete  rednefe  in  a*fmali  glafs  retort, 
connefted  with  the  pneumatic  *  apparatus.  Much  carbonic 
acid  gas  was  difengaged  in  this  procefs,  to  tho  amount  of 
252  cubic  inches,  without  reckonmg  that  part  which  was 
abforbed  by  the  water  of  the  apparatus.  This  gas  was  en- 
tirely abforbed  by  lime  water,  at  the  fame  time  that  a  pro- 
portionate quantity  of  carbonated  or  crude  calcareous  earth 
wasprocjuccd  In  the  intermediate  fmaH/cceiver  a  moifture 
colleded,  weighing  78  grains,  which,  upon  trial,  proved^ 
to  be  pure  water. 

b)  The  pul/erulent  refidue  taken  out  of  the  retort  ap- 
peared of  ^. black  colour,  and  weighed  716  grains.  To 
fervc  for  the  following  experiments,  it  was  divided  into 
four  parts,  at  179  grains  each ;  and  hence  correfponding  to 
250  grains  of  thejrough  malachites. 

I,),  One  hundred  and  f event y'^nine  grains  of  ignjted  mala^ 
chltesy  combined  with  three  times  its  quantity  of  black 
flux,  were  put  into  an  aflay-crucible,  without  lining  it,  and 
covered  with  /?/z.rw*/<iy«<i»^.Xn.  thisiLtuatioa  it  wascon.mitted 
jto  the  fire  of  the  blaft-furnacc,  and  when  the  coals  had  become 
red-hot  without  the  ailion  of  the  bellows,  it  was  kept  melting 

r         '  for 


Digitized  by 


Googk 


Of  the  Siberian  'Klhtachiie^r'         55  /. 

for  the  Tpace  or't\venty  minutes.  After  coolirtg,*  it*  \^as 
obferved  that,  in  the  br6ken  retort,  the  whole  miitiine,"  un- 
der the  covering  of  common  tafr,  had'ninfrfro  an  unifortti,* 
compact,  and  opake  mafs,  of  the  bright  red-colour  of  ordi- 
nary fealing-wax,  and  that  no.  metallic  button  had  been 
formed. 

.'Uifi^\o^s  f;;am.^hi§^t|jat,,tb^.?.w^s  no^  caj^ ^no^h^ 
prefent  to  take  up  entirely  the  oxygen  oF  the  metallic  oiy^fc 
Therefore  tiie  copper  has,  by  means  of  this  fmall  remamder 
qf  oxygcq.flill  united.  ^>th  itu,  been -brought  into  the^  ^ate 
^  xed.oxvd  of  copper;  1  and,  as  fuch^  it  has.  difrufed  iflelf 
UMforaily^J^ughth^a^l^Jinefalt.    .  vn-,  ;..iv«'.:  i..'.-v 

*     -    '   ^"-   -  '  "         'X?   OJ    *^         i-    .■     ;  V    J-;,c  /.•"  ';  >v.   \i 

a.)^.^i|w/r<rfai;d  feijetitj(:^nifif^^r^ins  of  jilted  malachites 

were,  mjngje^  w^h  ibce^  tWP'  ^^^'^  quantity  pt^bla/i-^ 
fiuxs  and-J-iOth  of  powdered  charcoal.  .  When  fiufcd  io.  thii 
ftate,  during  ao  minutes,,  undef  a  ftratum  of  commnJaJty  in 
an  aflay-crucible  not  lined  in  the  inlide,  they  afforded  a  but- 
ton of  r^guljne  copper,  ,^wjj^ch  ha^d  run  well  together,  and 
weighed  1 36i  grains.  ,     ,.  ^  .      .       ,    ,    ^^^ 

3.)  ;A,nos^hqr  I79.jgraiivs  of  Ifnite^  malac(>itesj  mlxci  with 
/Ar/i;i?,af  manyjg^i-aiusof  Hack-Jiu^-^  aadone  fifth  part  of  their 
weight 'of  i:f/<?/>/;-'»y, -and  likewi  fed  fafed  for  20  n)inutes,\indcr 
^  cover  of  uj^uviat  of  fodix,  in  a  crucible  aot  fecurcd  by 
lining,  yielded  a  well-melted  button  of  reguline  cop^jer, 
weighing  138  grains, 

4.)  The  rcmaining>i79  grains  oii^ntted mahjchhes  were, 
like  tjie  pceceding,*  melted  di^ii^  the  ^ime  of  20  mmutes, 
■under  a  coyer  of  commm  fait,  But|he.airay-.cruci{>]e.haj^ 
previoufly  been  lined  with  powcared  chaicoal,  and  the 
malachites  mingled  with  an  equal  wciglit  of  calcined  borax^ 
'Vfith  h%lf  its  quantity  oi  luhltc  glafs^  and  l-4th  paiC  of  coh^ 
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fbimy^  or  boiled  turpentine  By  tbi^  prpcds  I  obtained^ 
indeed^  a  wdl-fufed  button  of  r^uline  copper  \  but  with  z 
toniiderable  lo(%  as  it  weighed  only  X05|  grains. 


B. 

In  order  to  difoover  more  accurately  die  conftitueot 
parts  of  malachites,  I  performed  die  ibUowuig  cacpcri- 
Mantle 

«)  too  grains  of  malachites,  reduced  to  powder  by  tritu« 
ration,  were  diflblved  in  nitric  acid  ^  which  was  dStStoi 
without  leaving  any  refidue.  The  fohition  had  a  bri^K- 
blue^colour,  and  was  (kturated  to  exceis  with  cauftic  am* 
moniac:  but  the  precipitate  produced  was  entirely,  and 
without  turbidneft,  re-diffi>lved  by  the  exceis  of  the  aUta^ 
Tu  This  fliewed  that  the  malachites  here  examined  was 
periedly  free  from  iron,  and  fimilar  admixtures. 

b)  I  combined  bundrtd  grains  of  triturated  malachites 
with  a  fufficient  quantity  of  fulphuric  acid,  previoufly 
diluted  with  five  parts  of  water,  and  accurately  weighed 
'together  with  the  veflel.  After  the  malachites  had  been 
wholly  diflblved,  which  was  effeded  gradually,  and  with  a 
moderately  flf ong  efiervefcence,  the  lois  of  weight,  oc- 
cafioned  by  the  cmrbwic  acid  gas  that  was  extricated, 
was  found  to  confift  of  i8  grains. 

t)  Om  hunind  grains  of  the  fame  powdered  malachites 
were  ignited,  at  a  moderate  heat,  in  a  covered  crucible. 
The  bhck  refidue  had  loft  19!  grains  m  weight.  If  from 
tbefe  be  fubtrafted  18  grains  for  the  carbonic  acid,  the  re« 
maining  f  i|  grains  of  loft  will  confifl  ofwaHr. 

Another 
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i)  And  hftiy,  100  gnuns,  which  had  beeii  diflcAired  ia 
£lace  folfihiiric  acid,  and  precipitated  by  zinc,  yielded  58 
graini  of  pure  C0f^« 

In  confequence  of  tbefe  e^qierioients,  tht  Siktrum 
isMtts  confifls,  mib€  Imndruly  of: 

C^pir 58: 

CarhMicacsd    ....  18 

OxygM 12,50 

fy4nir    ......  11,50 

100 


mfm^mmmmmmmm^m^'^'^^ 


UtVII. 


Digitized  by 


Googk 


I  554  ] 

*"  LXVU.  .  .". 

CHEMICAL  EXAMINATION 

■     ■     "  '  OF  ThE  *  '  t"    ' 

BISMUTH  I C  SILVe'r-ORE,  " 

From  Sichapbacli^  in  the  Black  fa^ej^ 
"  •     In  Suabia,'         *       ^  ' 

1-  HE  Bifmuthic  Siher-^rey   which  occurs    in    the    mine 
Friederich^CbriJiianSy  in  the  valley  Schapbacb^  in  the  Blacks 
forejfy  (SchwarzwaU)y  and  for  the  firft  acquaintance  with 
which  we  are  indebted  to  Mr.  Sflb*y  Mafter  of  the  mines 
at  Wolf  achy  has  been  defer  ibed,  as  to  its  external  charafiers> 
by  lVidenmann\  and  EmmerlingX*     This  mineral  deferved 
%  complete  chemi^^l  inquiry  fo  mucli  the  more,  as  even  now 
feveral  Mlneralogifh  flUl  ftiJWf4S"gluubl-4>f  the  exiftence  of 
this  peculiar  fpecies  of  ores. — For  this  reafon,  I  publiih  here 
its  analyfis,  which  to  perform  I  was  enabled  by  Mr.  Selby 
fending  me  of  this  mineral  the  quantity   necefiary  for  the 
purpofe. 

Since  this  ore  is  very  much  concreted  with  the  gf^y  quarzy 
ferving  to  it  as  a  matrix ;  and  fmce  in  moft  fpecimcns 
it  can  be  confidered  as  only  diiTeminated  in  the  quarz,  I 
have  employed  for  its  analyfis  merely  fuch  pieces  as  arc 
the  leaft  mixed  with  quarz,  and,  at  the  fame  time,^  the  moft 
frtQ  from  copper-pyrites  and  galena,  which  acconjpany 
this  ore. 


♦  Cbemifche  AnnaUn,   1793.  1.  Band.  Seite.   10. 
.t  H^n^buch  der  MineraUgie^  Leipzig,   1794,  P^^g^  716. 
"  t  Lehrluih  der  Mineralogle^  II.  Theil,  Qiejfetty^  1796,  Scitc  aoj. 
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•      ■       ••.:  'A; 

Examination  in  the  dry  ivay. »' 

a)  If  bifmuthic  filver-ore,  in  fmall  fragments,  be  ignited 
ppon  charcoal  befoi::e  the  blow-pipe>.  there  (mn  tranfude 
metallic  drops  of  eafy  fufion  j  which  eliquate^  more  perfeSly 
oir  the  addition  o^^  boraicj  The  glafsof  bora*  acquires^  bjr 
them  a  jrflHbW  ^jrtour,  TcfeiifAlttig  i^'At  oi$mher^( Suceinum)^ 
but  mi  ted  •Wiflh^'vrlHt^i  and-in  fdihe- plaeiss  alfo  with  a  cop-  . 
pMWr^,'  r-^he  nl«ftillk''4iuit<m  exhibits'  variegated  colours, 
ahioariti/meSflongvin  "fWribft,  *It  isi  brittle,  and  appears  of  a' 
tinJiwahite  in  the^fhldt^^. 

:  ^)!iWh&i  fA^/r*««lfr^^j'r<r/«y  of*  thfi  ore/ previoufly  tri- 
turated, had  beenexpofed  to  a  redi'heatv  in  a  finall  retort, 
lodged  in  fand,  they  afforded, — ^befides  a  flight  quantity  of 
aquebtfe'  mblfture,  n'b  mOrethan  ^\'  grains  of  fulphur;  the 
pnre  yclfovt;^'' colour  of  Vhich  proved  the  total  abfence  of 
arftnil*,  'On  thd  powder  of  the  ore,  which  coajefced  but 
ifioderAdly,**(bme  melaUici  drops  W6re  foand  incumberit.' 
fr^as  thciV  ro^ffed  in  an  open  teft,'- until  no  trace  of  ful- 
IftWVedlis  fmell  cohTd  be  cbiefVed.  After  this  procefs,  it 
had  an  ^Ib'^gret  cblour,' appeared  of  a  very  loofe  texture, 
and  weighed  3"fV'giynsf.     '-  '  ♦  •      - 

«  CWt  b&ing  coAibrrfed  with^  i|  ounc^  of  black  flux,  and  re- 
duced'?n  an  affaying-crucible,  under  a  hyer  of  culinary  fait,* 
It  ran  into  St  tin  white  metallic  buttoh,  'which  weighed  174' 
grains,'  would  adniitdf  being  cut  with  i  knife,  and,  though 
rthad become  maHcabfe,  yet  was  brittle,  add  fell  afunder 
after  fome'btews  6f  the  hamnier. 

7T~^i    7        .-«  .  '  ■        ^  \    '•    ^  ~ 

•  'On  Itbe  procefa  c^i  gliquatlon^  m  |encral,  fee  Gun's  Prmcifle§ 
of  Cbemiflry,  Lond.   iSoo,  vgl,  II.  p^ge  501^ — ^Tra^.  . 

This 
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This  metallic  bead,  when  refined  by  ciipellation,  under 
the  muffle,  afforded  a  button  of  pure  regulim  Jitoer^  weigh- 
ing 33i  grains. 

B. 

Examination  in  the  humid  way. 

tf )  Upon  thr$$  bunirtd  grains  of  tbit  ore  I  poured  tbrot 
ouxicefi  of  nitric  mAy  dilufied  witb  one  otmfic  ^wMer*  A 
gr«a$part;of  itdifliidved  ia  this  menArmw*  even  k  the  cold. 
Xhc  refidue  waa  aMh  combined  with  one  omice  oT  the 
f^iae  acid9  weatoiedwitb  half  an  ounceof  waier»aiid  digeAed 
in  .a  gentle  heat.  Both  folutions,  ^lua  obtained,  were  fiL> 
tered)  mixed,  and  together  evaporated  to  a  fmaller  v<daaiei 
dunng  which  proceft  there  ieparated  fromthe  iuid  fiMae 
cryftallinc  grains^  coniifting  of  nitrat  of  lead. 

V)  The  concentrated  (blution  had  a  greeniih  odour.— 
When  afterwards  diluted  wilh  juft^  as  much  of  water  as 
was  re^ifite  to  re-diflblve  that  crjrftalUne  iediment,  it  vras 
poured  into  a  large  quantity  of  water*  This  laft  immedi* 
atcly  acquired  a  milky  appearance,  in  a  high  degree,  and 
djqpoTited  a  white  precipitate,  which  weighed  44f  graina^ 
when  colle£^cd»  lixiviated,  and  dried  in  the  air,  and  proved,i 
qh  fardier  examination,  to  be  9xji  $fUpnmth. 

c)  Into  the  liquor,  that  had  beea  freed  from  this  ozjd, 
and  was  entirely  clear  and  colourlefs,  I  then  drofi^itd  murW 
atic  acid)  as  long  as  it  was  rendered  turbid  by  it.  The 
precipitate  which  then  enfued,  did  not  appear  to  be  mere 
muriatof  iilver;  for  this  realbn,  I  digtdled  it  for  ftoie  tisie 
with  a  moderately  ftrong  nitric  add.  A.  oonfideraUe  por- 
tion of  it  was  thus  re^iflblved,  and  left  pure  hom-filver 
behind ;  which,  upon  careful  colledion,  and  deficcation  in 
a  hriik  heaty  weighed  46  grains.  Thus,  the  portion  of  pore 
Jilvir  is  dcctfBiined  at  34!  |;nuns. 

i)  The 
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d)  The  nitric  add,  thst  hid  teen  tffufed  iqpo4  d^pc^ 
cipitKte  obduned  bjrtlie  muriatic  (r),  jrieUtd,  kydilmida  , 
with  mudi  wa(cr^32  gtiins  moce  of  OKyded  biiinath;  Which^ 
with  die  preceding  44^  (i),  gave  together  76f  grains. 

In  order  to  afcertiin  the  proportion  of  regoUae  bifimidi 
in  this  ore,  I  diflblved  lOO  grains  of  bifmuth  in  nitric  acid  ; 
and  after  having  concentiated  the  folotion  hj  ev^>oration, 
I  poured  it  into  a  large  quantitf  of  water.  When  of  die 
precipitate,  dras  produced,  nothmg  more  would  fidi  dewn^ 
on  adding  more  water,  I  colleded  it  on  the  fUter,  walhed 
it;  andiiifferedittodry  perfedlyin  theain  It  then  weigbi^ 
ed  88  grains.  To  the  water,  which  bad  been  feparated 
from  it,  muriatic  acid  was  added  bf  drops ;  wliereby  a  new 
precipitate  enfued,  weighing  35  grains,  after  edulcoratton 
aoddrying. 

As,  by  the  refult  of  this  comparadve  experiment,  Mir 
hundred  grains  of  nguline  bifmuth  have,  upon  the  whole, 
given  123  grains  o(  9xjded  bifmuth;  it  follows,  that  the 
761  grains  of  btfiauthic  oxyd,  mentioned  at  {d)y  and  obtain* 
od  from  300  grains  <^tht  bifmuthic  filver  ore,  contain  bl\ 
grains  ofnuiaHuy  oxreguUm  Hfmutb^ 

4)  The  remainder  of  the  fluid  was  farther  red»oed  by 
evaporation  ;  and,  in  this  procefs,  muriat  of  lead  feparated 
from  it  in  delicate,  broad-ftriated  cryfbls.  This  liquw 
was  then  combined  with  fuch  a  quantity  of  fulphuric  acid, 
as  was  requifite  to  re-dii!blve  thofe  cryftals,  and  a  fecond 
time  evaporated  to  a  confiftence  of  pap.  The  precipitate, 
which  thence  enfiied,  was  fulphat  of  lead,  weighing  19 
grains,  when  duly  collcded,  walhed,  and  dried. 

f)  What  ftin  remained  of  the  folution,  after  its  having 
been  freed  from  the  lead  before  contained  in  it,  was  fatu« 

rated 
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fated  withcauftic  atntnooiac  added  infii^b.  In  this  %a7 
a  brown  £bi;ruginous  precipttsite  wa^^odu^  ;  which  way 
sapidly  at  traded  by  the-  magnet^  and  wctgbod  1I4.  grainy 
when,  after  previous  deficcation^  it  h^ibeen  moifteiKd  wkh 
linfeed-oil,  and  well  ignited. — For  thefe  we  muft  reckon  10 
grains  of  metallic  iron*  .     '   ,  * 

.    .-,  * 

,  g)  Theliquor^  which. had  been  fuperf-faturated  with  am^ 
moniac,  and.  whlch^  by  its  blue  colour,  fltewed  that  it  held 
copper  in  folution,  was  next  faturated  to  exceis  with  fuk 
phuricapid/  '  On  immerfing  then  a  piece  ofpolifhed  iroo 
into  iti  two  grains  oi copper  wee  depofited, 

h)  The  grey  refidue*of  the  ore,  that  was  left  behind  by 
the  nitric  acid  (<?),.  weighed  17,8  grains.  ,  But  when  its  ful- 
phureous  part  had  been  deflagrated,  in  a  crucible  gently 
heated,  it  weighed  only  140I  grains.  This  determines  the 
portion  of fulphur  at  37^  grains. 

i)  Thefe  140I' grains  were  digefted  with  three  ounces 
of  muriatic  acid,  in  a  heat  of  ebullition ;  and  this  pro- 
cefs  was  repeatec)  once  more  with  i|  ounce  of  the  fameacid^ 
Thefe  folutions,  by  means  of  evaporation,  yielded  till  the 
end  muriat  of  lead  in  tender  fplcular,  and  likewife  in 
broad-ftriated  cryftals ;  which,  when  again  diflblvcd  in  the 
requifite  quantity  of  boiling  water,  then  combipod  with  fuW 
phuric  aciJ,  and  evaporated,  yielded  "89  grains  of  fulphated 
lead.  Thus  the  whole  quantity  of  this  {iilphat,  including 
the  19 grains  mentioned  at  (<r)^amounted  to  108  grains;  for 
which,  according  to  comparative  experiments,  76  grains  of 
reguline  lead  mull:  be  put  in  the  computation. 

k)  That  portion  of  the  ore  examined,  which  flill  remain- 
ed after  all  the  conftituent  parts  before   nientiojied  have 
I  *  been 
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been  difcov^red,  conflfted  merely  of  the  ^r^y  quarzofe  matrix; 
the  weight  of  which,  ia  ^'the  igilited  ftate,  amounted  to  70 
grains. 

Therefore,  thofe  thres  hundred  grains  of  bifmuthic  JUver-f 
crfy  mentioned  above,  were  decompofed  into : 


Lead      .       .'    i)     . 

:  76    ^ 

Btfmuth       .       ^     •' 

.      6»,20 

Silver     •       .     c)     '. 

.  34,50 

Iron      ."./). 

.      10 

Copper         .     .  ^)     . 

2             .     . 

Sulphur      .'       h)     . 

'.       37^50 

i^arzofe  matrix  k)    . 

.      70 

t 

292,20  grains 

It  follows  from  this  flatcment,  that,  exclufively  of  the 
quarzofe  gangue^  the  conftituent  parts  of  the  bifmuthic  filver^ 
ere  alone  confi&y  in  the  bundredyof: 


Lead    .     . 
BijTtofth    . 
Silver      .      . 

:    •    3i 

.    27 

•     IS 

Iron     .     . 
Capper    .     . 
Sulphur    . 

•    .      4730 

.      0,90 

..   .    16,30 

96,50 


^f^ 
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LXVIII. 
CHEMICAL  EXAMINATION 

OF,  THE 

ANTIMONIATED  SILTER, 

XxNOTHER  foffi],  which  is  found  only  in  the  miner 
worked  in  the  principality  of  furftiniirg^  is  the  yktim§ni» 
£ttd  Siher.  It  occurs  there  in  the  pit,  called  JPsHxelsgrutt^ 
near  Alt'^Wolfach ;  and  its  external  cfaaraders  fiave  alfo  been 
^eforibed  by  Wi^enmant^  and  EmmirUng\^  in  their  elemen-^ 
tary  Introdu£Uonf  to  Mineralogy. 

It  has  already  ))een  proved  by  Bergmann  |,  but  more  ctr« 
cumftantially  by  Selb^^  that  this  mineral  is  a  compound  of 
native  filvtr  and  regulsne  mttiminy. 

Silb  employed  ii^  his  experiments  that  variety  of  antimo- 
niated  filver,  which,  in  former  times,  has  occurred  more 
frequently  in  coarft-granukr  detadied  pieces;  and  he  found 
its  proportion  of  filver  to  amount  from  70  to  75  in  the  hun* 
dred.  But  the  find-granular  variety,  which  is  now  dug,  it 
confiderably  more  rich  in  filver. 


*  Handkuch  der  Mineral^pe^  1794,  page  iS4. 
\  Librhich  drr  BihurutDgUf  II.  Theil.  page  i6u 
t  Opofc  Phys.ft  Chem«  vol.  II.  page  416. 
f  Mti^^mhfiif  dU  Mffgkmbmde,  von  Umpe,  III.  Thell.  fMg9  5. 

FIRST 
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FIRST  SECTION. 

Antimoniated  Silver  in  fine  Grains. 

A. 

Examination  in  the  dry  Way. 

a)  A  SMALL  piece  of  antimoniated  filver,  when  tried 
upon  charcoal,  with  the  alEftance  of  the  blowpipe,  foon 
entered  into  fufion.  The  antimonial  part  volatilized 
in  its  ufual  vaporous  ftate,  and  left  the  button  of  filver  ea* 
tiiely  pure  behind.  Neither  of  fulphur  nor  of  arfenic 
any  trace  appeared. 

b)  Twenty«five  grains,  mixed  with  four  times  their 
weight  of  lead,  and  fubjeded  to  cupellation,  yielded  a  but- 
ton of  pure  filver,  weighing  21  grains. 

B. 

Examination  in  the  humid  way. 

^  e)  Nitric  acid  was  poured  upon  hundred  grains  of  an- 
timoniated filver,  freed  from  calcareous  fpar  adhering  to 
it,  and  pulverized  as  much  as  its  toughnefs  would  admit* 
l^he  acid  fhewed  no  confiderable  adion  in  the  cold^ 
Therefore  I  fubje<Sled  the  whole  to  a  digefting  heat,  in 
which  I  kept  it,  until  nitric  acid,  added  afrefh,  would .  not 
farther  attack  this  powder.  Upon  this  I  diluted  the 
mixture  with  water,  feparated  the  refidue,  and  precipi^ 
tated  the  filver  from  the  colourlefs  folution,  by  means 
of  copper.  The  filver^  thus  obtained,  amounted  to 
%l\  grains,  when  lixiviated  and  dried   in  a  warm  tem* 


>2 

perature. 
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b)  The  refidue  exhibited  a  reddifli-iyhite  colour,  after 
being  wafhed  and  deficcated  in  the  air,  and  weighed  25 
grains.  It  foon  diflblved  in  the  muriatic  acid,  with  whidi 
it  was  digefted;  leaving  behind^ it  a  fmali  portion  of  mu-^ 
riated  filver,  which,  upon  redudion,  by  means  of  foda,  in 
the  fmall  fpoon,  ftili  gave  f  grain  ofjilver. 

c)  I  poured  the  muriatic  folution  into  a  large  quan- 
dty  of  water.  By  this  management  it  was  decompofed, 
and  let  fall  a  white,  tender  precipitate ;  which,  dried  in  a 
gentle  heat,  weighed  20f  grains.  This  preppitate,  upon 
trial,  proved  to  be  an  oxyd  of  antimony,  perfedly  refembling 
powder  of  algaroth  (oxyd  of  antimony  by  the  muriatic  acid). 
One  part  of  it  I  rerdifTolvcd  in  muriatic  acid  ;  and  the  fo- 
lution, when  poured  into  water  previoufly*  impregnated 
with  fulphuret  of  ammoniac,  yielded  golden  fulphur  of  an- 
timony, of  a  pure  orange  colour.  The  remaining  fart  gave, 
by  reduction  with  tartar,  a  metallic  button ;  which,  on 
being  blown  off  with  the  bellows^  entirely  evaporated^ 
without  leaving  any  refidue. 

Therefore,  lince,  by  the  refult  of  other  comparative  ex- 
periments*, 16  grains  of  reguline  antimony  may  be 
reckoned  for  thofc  20|  grains  of  the  metallic  ksxjA  (r),  the 
conftituent  parts  of  the  fine^anutar  variety  of  the  tin^ 
tifmniatidjilver  are  in  the  following  proportion  ; 

Silver •     .     84 

Reguline  antlnumy    .     .     .      16 


100 


•  See  page  130  of  thU  work.- 
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SECOND  SECTION. 

Antimoniated  Silver  in  coarfe  Grains. 

Oms  hundred  grains  of  the  coarfe-granular  variet7  of  tf»^ 
timontatidfihiry  when  decoopofed  in  the  £une  manner  as 
the  preceding^  yielded : 

Sihir    .••••••     76 

Reguline  antinuny      .     ,     •    24 

100    . 
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LXIX. 
CHEMICAL  EXAMINATION 

OF  TH£ 

CRYSTALLIZED,  BRIGHT,  WHITE 
COBALT-ORE, 

(Glanzkohali)^ 

From  TuNABERG,  in  Sweden. 


The  cryftaU  of  the  Bright^  IFhite  Cobalt-orey  which 
occurs  at  Tunabergy  in  Sudermannlandy  together  with  the 
copper*pyrites  {yellow  copper^re)^  are  diftinguifhed  by  the 
ftronger  metallic  luftre  of  their  external  furfaces^  which 
renders  them  lefs  liable  to  decay,  as  well  as  by  their  fize^ 
of  a  rather  uncommon  magnitude  *• 

The  colour  of  their  furface  and  recent  frailure  is  a  tin- 
white  paffing  into  the  grey  ;  and  the  form  of  thefe  cryftals 
confifts,  for  the  moft  part,  in  variations  of  the  cube,  with 
unequally  truncated  edges,  and  ftriated  lateral  Bicets.  The 
Jlriaj  or  fmall  channels  of  each  furface,  are  parallel  to  thofe 
of  the  oppofite  one,  but  perpendicular  to  thofe  of  the  ad- 


•  One  of  thefe  cryftals,  extremely  beautiful  and  large,  and  de- 
tached from  others,  is  in  the  poffeflion  of  M.  Mierotto,  Counfellor 
in  the  Ecclefiaftical  Department  at  Berlm  ;  whofe  collection  of  mi- 
neralsis  fo  highly  in(brif6live  with  regard  to  the  Geognofy  of  the  coun. 
tries  fituated  on  the  Baltic fea*  This  crydal  is  \\  inch  long,  of  the 
fame  height,  one  inch  broud,  and  weighs  ^\  ounces. 
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joining  fide.  This  remarkable  dire£Kon  of  theyfe-/>.  has, 
till  now,  been  found  only  in  this  cobaltic  ore,  and  in  feme 
cubes  of  fujphur-pyrites,  ftriate^  in  the  fame  manner. .  The 
jFrafture  of  thefe  cry  flak  is  uneven,  and  exhibits  a  foliated 
texture. 

I.    Experiments  .in  the  hitmld  lodt/'. 

A.        '   ''  ■  ;'• 

One  hundred  grains  oi-t\\\s  cobalt-ore  were,  digefted  with 
ni^ro-muriatic  acid,  in  a  boiling  hear. .  The  metal  diffolvcd 
but  flowly^and  ia  a  fmall  quantity.  As  long  ^  the  foJutioQ 
was  hot,  it  appeared  of  a  dark  emer^ld^green-^  but,  uppjn 
cooling,  it  turned  reddifti-brown.  No  arfenic  wpuld  depp- 
fite  from  it,  Hence,  the  above  n^oftxuum^  did  fiot  fcjem 
likely  to  eStOt  the  decompofition  which  1  intended  'pt  thp 
cobaltic  ore. 


B. 

a)  Hundred  grains  of  rough  white  cabiltHwe,  wJien 
gently  digefted  with  nitric  acid,  difiblvttd'  in  it  gradually'; 
however,  leaving  behind  them  i(x\  grains  of /maU,'wbiO^ 
grey,  refplendent  globules,  which  confifted  of  arfenic.  to- 
gether with  a  littlefulphur.  By  boiling  with  water,  this* ar- 
feniqal  ingredient  was  diflblved,  arid  tliere  remained  ff  graiii 
behind;  of  which  f  grain  of  fulphur  deflagrated  on  a  fmall 
hot  teft.     The  remaining  i  grain  was  oxyd  of  cobalV.  ^  " 

h)  The  brownifh-red  nitric  folatioa  was  evaporated  to  a 
part,  on  a  fand  bath.  In  this  procefs  there  ftill  feparated  an 
oxyd  of  arfcnic,  in  the  form  of  a  white  cryftalline  incruft- 
ation ;  which,  collcfted  aft/^r  cooling,  ai)d  by  degrees  lixi- 
viated with  a  littl^  water,  weighed  Jp  grains  aft^r  de^cca- 
003  '  tioii. 
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tion.     It  again  entirely  diflblved  in  the  water  with  which 
it  was  boiled. 

c)  Both  the  folutions  of  the  arfenical  oxjrd  in  water 
ihewed  exadly  the  fame  appearances  which  are  exhibited 
by  any  other  aqueous  folution  of  arfenic.  By  combination 
with  lime-water^  they  yielded  arfeniat  of  lime  \  with  ful- 
phuret  of  ammoniac  they  produced  yellow  fulphurtt  ofar^ 
finie  (orpiment),  and  the  grun  pignunt  of  Scheele  with  am« 
moniacal  oxyd  of  copper/ 

d)  When  the  nitric  folution  of  cobalt  would  no  longer 
depofite  any  arfenic,  I  diluted  it  with  water,  and  precipitated, 
by  means  of  vegetable  alkali,  the  oxyded  cobalt ;  which,  at 
firft,  had  a  peach^flower  colour,  and,  towards  the  end,  that 
of  lilac.  On  diflblving  this  laft,  precipitated  in  muriatic 
acid,  and  diluting  the  folution  with  water,  the  liquor  ac* 
quired  a  rofe«red  colour,  and  afforded  the  well-known  fym- 
pathetic  ink  prepared  from  cobalt. 

Therefore,  the  conftituent  parts  of  the  cryftallixiiy  wbiu 
cobab'Ore^  feparately  produced  in  this  analyfis,  confift,  in  the 
hundred^  befides  the  portion  of  cobalt  itfelf,  of  45  grains  of 
arfenical  oxyd,  and  f  grain  of  fulphur :  but  of  any  portion 
of  iron  no  trace  appeared. 

However,  as  I  had  reafon  to  fuppofe  that  the  ingredient 
proportion  of  arfenic  here  ftated  might,  perhaps,  not  be  the 
trueone^I  endeavoured  to  afcertain  it  more  accurately  in 
the  dry  way. 

11.     Experiments  in  the  dry  Way, 
A. 

a)  four  hundred  gnxn%  of  white  cobalt-ore,  coarfely  poor- 
dered|  wercf*heated  to  redncfs  in  a  fmall  glafs  retort,  con- 
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otEttd  witba receiver,  and  kept  in  the  ftate  of  igmtton  for 
fome  time.  After  cooling  there  i4>peared  in  the  neck  of 
the  retort  no  more  than  om  grain  of  fublimed  arftnic,  to- 
gether with  a  flight  timce  of  fulpbur. 

i)  The  contents  of  the  retort  were  then  introduced  into 
a  fmall  open  matrafs,  and  once  more  ftrongly  ignited ;  but 
no  fiiblimation  enfued. 

r)  Up<Hl  this,  I  mixed  the  cobalt  with  i^^th  part  of,  lu 
weight  of  powdered  charcoal,  and  caldncd  it  in  a  ihallow. 
open  pot.  At  this  inftant  the  arfenic  ejTcaped  in  vapours  ; 
but  flowly,  and  it  coated  metallic  fubflances,  that  were  held 
pver  the  pot,  with  a  thick  white  cruft/  The  finell  of  this 
vapour  refembled  dnt  ofgarlic,  only  in  very  moderate  de-^ 
gree  j  and  it  ceafed  to  be  emitted  after  the  roafting  had  beea . 
continued  for  two  hours. 

But,  by  this  calcinatbn,  the  cobalt  was  not  yet^ntirely 
deprived  of  all  portion  of  arfenic ;  for,  wheh  it  had  been 
difTolved  in  nitric  acid,  and  the  folution  concentrated  bjr 
evaporation,  there  was  ftill  fome  arfenic  depoftted. 

B. 

a)  For  this  rcafbn,  another  two  hundred  grains  of  rough, 
white,  cobalt-ore,  previoufly  triturated;  were,  in  the  firft 
inftance,  mixed  with  100  grains  of  charcoal-duft,  and  cal-* 
cined.  This  roafting  was  twice  repeated,  mixing  the  ore 
each  time  with  50  grains  of  powdered .  charcoal  ;  after 
which  it  no  longer  emitted  any  trace  of  exhaling  arfenic. 
The  cobaltic  oxyd,  wbichnow,  to  appearance,  had  been  en- 
tirely freed  from  arfenic,  weighed  104  grains,  and  exhibited 
a  black  colour. 

004  i)  Thcfe 
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h)  Thefe  104  grains  were  mingled  with  carbonac  of  po(» 
afli  and  crude  tartar,  of  each  three  drachms^  The  mixture, 
when  introduced  into  a  fmall  crucible,  and  covered  with 
muriat  of  foda,  was  kept  in  the  fire,  before  the  nozzle  of 
the  bellows,  during  20  minutes.  The  cobalt,  thus  reduced 
to  the  rcguline  ftate,  was  found  to  weigh  75  grains.  >v  Its 
external  furiace  had  a  finely  knit,  or  interwoven  appear- 
ance. But  when  I  endeavoured  to  break  it  hy  the 
hammer,  it  proved  to  be  hard,  and  fomewhat  tenacious. 
Its  internal  furface  was  partly  porous ;  partly  it  exhibited  a 
rough  frafturc,  paffing  into  the  hacklyy  that  is,  prcfenting 
(harp .points  to  the  feel. 

c)  After  thefe  75  grains  of  metallic  cobalt  had  been 
pounded,  they  were  roaded,  in  a  brifk  fire,  for  two  hours  \ 
upon  which  the  calcined  cobalt  appeared  again  in  the  cha* 
rafter  of  a  black  oxyd,  with  an  incrcafc  of  weight  of  18 
per  cent. 

Since  it  may  be  prefumed,  with  probability,  that  thi? 
cobaltic  oxyd,  which  has  been  re-produced  from  the  rc- 
guline cobalt  revived  p-  (^)>  contains  oxygen  in  the  fame 
proportbn  with  the  oxyd  prepared  by  roafiing  the  rough 
cobalt  ore;  and,  as  confequently,  thofe  104  grains  (a)  of 
oxyded  ci»balt  have  contained  88  grains  of  pure  reguline 
cobalt ;  it  follows,  that  the  conftitueht  parts  of  this  white 
cobalt^rey  from  Tunaberg^  are,  in  the  hundred: 

Reguline  cobalt     ...      44 

Sulphur 0,50 

Reguline  arfenic    .     .     .      55,50 


100 


LXX, 


Digitized  by 


Googk 


[569] 

LXX. 
CHEMICAL  EXAMINATION 

OF  THE 

CO  BALTIC  ORE  OF  MANGANESE, 
From  Rengersdorf,  in  Lu/atia. 

1  HE  foffil  that  was  the  ohjeSt  of  the  prefent  enquiiy  occuis 
near  Rengersdorf^  in  Upper- Lusatiay  In  a  ftratum  of  quafz, 
which,  oh  the  Heldebirgy  comes  up  to  the  day.  It  has,  tUl 
now,  been  confidered  as  a  black  hamatttic  iron-Jtom^j  tmdl 
the  late  Profeflbr  Leske  has  introduced  it  as  a  black  cobali^ 
$ref.  However,  as  he  declared  to  entertain  a  wifli  that 
this  claffiiicatlon,  which  he  founded  partly  on  the  exoernaf 
characters  of  this  foffil,  partly  on  fome  previous  experimentt 
made  with  it  ^,  might  be  farther  examined  by  a  chemical 
analyfis,  it  was  by  this  declaration  that  M.  JVestrumh  was 
induced  to  undertake  this  talk. 

From  the  appearances  which  tms  celebrated  chemlft  ob- 
Icrved  on  experimenting  with  this  foffil,  it  refultcd,  that  it 
contained  manganefe :  but,  on  the  other  hand,  he  denied 
it  to  contain  a  portion  of  cobalt  ^^  which,  however^  Liskt 
had  fufpe^ed  in  it. 


•  Schwarzcr,  Glaskopfiger  Eisenstein. 

f  Schwarzcr  Erdkobalt. 

X  Reife  iurcb  Saxen  von  N.   G.  Lejke^    T^ipzig^  ^l^S*   Fage 
ajo— 130. 

^  Kkeine  Pbjs.  Chrm,  JbhandlungeHf  von  Wtstrumbf  %ter  Band» 
2  He^,  i7St,  page  if  3. 

My 
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My  examination  of  this  mmeral  fubftance,  of  which  I 
have  received  a  ftock  from  M.  d^  Gnsiorf^  the  worthy  pro- 
prietor of  the  eftates  oi  MiJfersdorfmA  Ringersi$rfy  where  it 
is  found,  has  convinced  me  that,  befides  manganefe,  it  'ut* 
deed  contains  cobalt :  but  it  ha^  at  the  fame  time,  ihewn, 
that  the  prefence  of  cobalt  is  hid  by  the  predominant  portion 
of  manganefc  combined  with  it^  or,  at  leaft,  rendered  unob- 
fervable  on  the  firft  infpcdlion  of  the  foffil. 


A. 

a)  The  rough  foffil,  when  treated  upon  charcoal,  under 
a  ftream  of  air,  continued  for  fome  time  from  the  blow- 
pipC)  fufes  into  an  apake,  blueifh  fcoria. 

h)  Phofpboric  fait  produces  with  it,  by  the  fame  treat- 
ment, a  crimfon-red  vitreous  globule. 

€)  Borat  of  foda  is  tinged  by  it  of  a  dark  hyaciothine- 
red  i  which  colour,  on  adding  a  flight  portion  of  arfeniated 
foda,  paiTes  into  a  pale  blue. 

d)  One  bundni  grainfc>f  this  foffil  were  firft  calcined  in 
a  gentle  heat,  and  afterwards  ignited  during  half  an  hour. 
The  foffil  loft  thereby  17  grains  in  weight,  and  its  blackifh 
colour  was  changed  to  a  dark  a(h«grey..  During  this 
procefs  of  roaftin'g,  there  could  not  be  obferved  either 
fmoke  or  fmell ;  and  the  lofs  confifted  merely  of  aqueous 
particles. 

B. 

ay  Five  hundred  grains  of  this  foffil,  previoufly  commt* 
nuted  in  the  mortar,  were  digeftcd  with  a  moderately  ftrong 
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muriatic  acid.  There  efcaped  vapours  of  oxygenated  mu* 
riatic  acid.  By  continuing  the  digcftion  at  the  degree  of 
ebullition,  the  mixture  loft  its  brown  colour,  and  the  fluid 
became  greeo,  leaving  a  white  earthy  refidue  behind.  But, 
on  diluting  the  folution  with  iwrater,  its  green  colour  diTap* 
peared,  aiid  the  filtered  liquor  acquired  a  weak  browniih^ 
Ted.  The  refidue,  feparated  by  filtration,  weighed  ao6 
grains,  after  ignition. 

V)  I  then  reduced  the  volume  of  the  muriatic  folution  by 
evaporating  it ;  during  which  ^xoctk  Jiliceous  earth  was  de^ 
pofited,  weighing  lo-grains,  when  collcfted  on  the  filter  and 
ignited.  After  this  (Saturated  the  folution  with  diflblved 
cauftic  pot-afh,  added  in  excefs,  kept  the  mixture  for  fome 
time  in  digeftion,  and  filtered  it.  A  muddy  refidue  fe- 
mained  on  the  paper,  the  dirty  light-brown  colour  of  wl^ich 
rapidly  turned  black  on  expofure  to  air. 

c)  The  fluid  feparated  from  this  refidue  was  neutralized 
with  muriatic  acid,  and  then  combined  with  carbonat  of 
pot-a(h.  It  depofited  alumineus  earthy  the  quantity  of 
which,  after  ignition,  amounted  to  12  grains. 

d)  The  above  black  refidue  (h)  was  again  diflblved  in 
muriatic  acid,  and  thrown  down  by  mild  vej^table  alkali. 
The  precipitate  appeared  of  a  pale-reddifli  colour.  When 
edulcorated  and  dried,  I  fub)e£led  it  to  ftrong  red-heat,  for 
one  hour,  in  a  calcining  pot.  It  returned  from  the  fire  of  a 
greyifh-brown  hue^  and  weighed  178  grains. 

e)  I  fub)e£ted  thefe  178  grains,  for  fome. time,  to  di* 
gejftion,  in  a  boiling  heat,  with  a  moderately  ftrong  nitric 
acid,  diluting  afterwards  the  folution  with  water,  *and  fil- 
tering it.  There  remained  a  tender,  black  refidue  behind^ 
which,  upon  edulcoration,  drying,  and  ignition,  weighed  80 
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grains,  and  was  oxyd  ofmanganefe,  Iii  order  to  try  it  ftfir 
iron,  I  again  digefted  it  with  nitric  acid ;  in  which,  on  the 
Addition  of  a  little  fugar,  it  immediately  diflblved,  without 
leaving  iron,  or  any  other  relidue.  When  again  precipi- 
tated by  means  of  carbonated  pot-afh,  it  fell  down  as  a  car- 
bonated oxyd  of  mangane(e,  of  a  white  colour,  verging  into 
the  ifabella  yellow. 

f)  Hence  the  nitric  ibiution.  ftill  contained  98  grains  of 
the  mentioned  178  j  but  from  the  firft  th^rc  muft  be  fub- 
traded  am  grain  for  copper,  difcovered  jp,  the  fequel.  By. 
mild  vegetable  alkali,  this  re-diflblved^  portion  was  again 
precipitated,  of  a. pale  colour  of  peacb-jflower ;  and  this  pre- 
cipitate, as  the  following  examinations  of  it  have  (hewn, 
confided  of .  an  a9curate  mixturct  of  Qxji$  9f  cobalt  and 
manganefe^  ♦ 

g)  The  206  grains,  which  remained  on  diflblving  the 
crude  foffil  {a)y  were  mixed  with  twice  their  weight  of  car- 
bonated pot-afh,  and  nioderately  ignited  during  two  hours  ; 
after  which  they  were  covered  with  w?iter,  fuper-faturated 
with  muriatic  acid,  and  evaporated  to  a  gelatinous  Confift- 
ence  :  and  when  the  Jiliceous  earth  had  been  feparated, 
wafhed,  and  ignited,  it  was  found  to  weigh  1 14  grains. 

h)  I  then  neutralized  the  remaining  muriatic  liquor  with 
oarbonat  of  pot-a{h,  and  combined  it  afterwards  with  oxalat 
of  pot-aih  :  but  by  this  neither  any  precipitation  nor  turbid- 
fiefs  has  been  effe6led.  It  was  then  combined  with  cauftic 
ammoniac,  which  threw  down  alumitUus  earthy  the  quan- 
tity of  which,  after  ignition,  conftfted  of  90  grains.  The 
ftlil  remaining  portion  of  the  fluid  continued  clear  on  the  ad- 
dition of  carbonated  foda. 

/)  With  a  defign  to  afcertain  the  proportion  of  copper 
which  enters  into  this  foffil,  and  theprcfence  of  which  has 
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already  been  obferved  in  the  previous  experiments,  I  aiFufed 
fulphuric  acid  upon  500  grains  of  the  rough  foffil,  evaporated 
the  fluid  oh  a  fand-bath,  foftened  the  infpiflated  mafs  with 
water,  and  immerfed,  after  filtration,  a  polifhed  plate  of  iron 
into  the  clear  folution,  which  had  -  acquired  a  pale  rofe 
colour.  The  plate  of  iron  became  gradually  incruflated 
with  a  cupreous  pellicle ;  which,  when  carefully  collected, 
weighed  no  more  than  f  grain ;  and  thus  one  grain  of  oxyd 
•f  copper  muft  be  put  in  the  computation. 

Therefore,  xhtfive  hundred  grdim  of  the  foflil  hera  ex- 
amined have  been  decdmpofed  into: 

Oxjd  ofcobalty  mixed  with 

oxyd  of  magnejia  B.  y )  .     .     .     .     •97 

yitvt  oxyd  of  manganefe        e) 80 

Oxyd  of  copper    ...       /) i 

^'^* *)  '°V  .    "♦ 

.  g)  "4l 
•  0  "7 
.      h)    9oi 

A.rf)     ;      .      .      .  85 


jflumint 


Watir 


489 


c. 


But,  that  the  97  grains  mentioned  at  (B./),  and  which 
were  obtained  in  the  carbonated  ftate,  have  really  confided 
of  a  mixture  of  oxyded  cobalt  and  roanganefe,  has  been 
proved  by  the  following  experiments  ;  the  phenomena  of 
which,  at  the  fame  time,  were  compared  with  thofe  that 
are  exhibited  by  the  pure  carbonated  oxyd  of  manganefe* 

I.  a)  The  colour  of  the  above  precipitate,  in  the  car- 
bonated ilate,  is  the  pale  peach-flower  red,  and  changes,  on 
cTgnition,  into  the  light-brown.     * 
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b)  The  colour  of  the  carbonated ,  manganeflaA  oxji  is 
white,  inclining  to  the  iJTabella-yellow ;  and  that  of  ignited 
oxyd  of  manganefe  is  black-brown* 

2.  a)  If  the  ignited  cobalto-nianganeifian  precipitate  be 
digefted  with  nitric  acid,  in  a  boiling  heat,  it  leaves  behind 
it  a  rei^due  in  the  form  of  a  fubtle,  black  powder.  If  then 
carbonated  pot-alh  be  added  to  the  filtered  folution,  which 
has  a  very  pure,  but  dilute  rofe-red  colour,  the  diflolved 
matter  is  thrown  down  by  the  alkali,  of  its  former  peach- 
flower  red.  The  black  refidue,  left  unattadced  by  the 
nitric  acid,  when  heated  to  rednefs^  and  digefted  in  a  heat 
of  ebullition  with  a  frefh  portion  of  nitric  acid,  is  re- 
diflblved  for  the  greateft  part ;  and  its  difToIved  portion  is 
again  precipitated,  of  a  pale  red  colour,  by  mild  pot-aih. 

b)  The  ignited  black-brown  oxyd  of  numganefe,  by  it- 
felf  alone,  is  infoluble  in  nitric  acid;  the  acid  that  is  boiled 
with  it  continues  colourlefs,  and  lets  nothing  fall  down  on 
being  faturated  with  an  alkali.  ^ 

3.  a)  If  the  above  compound  precipitate  of  cobalt  and 
manganefe  be  diiTolved  in  muriatic  acid,  and  abundantly  fu- 
perfaturated  with  carbonated  ammoniac,  the  clear  fluid  which 
ftands  over  the  fediment  acquires,  after  fome  time,  a  dilute^ 
colour,  refembling  (hat  of  the  bloflbm  of  flax-weed. 

b)  The  oxyd  of  manganefe,  on  the  contrary,  when  Ht* 
fotved  in  the  (ame  manner  in  muriatic  acid,  and  precipitated 
by  carbonat  of  ammoniac,  added  to  excefs  of  faturattoo, 
leaves  the  liquor  ftanding  over  the  fediment  entirely  colour* 
lefs. 

4«  a)  On  adding  the  mentioned  cobaltic  precipitate  of 
manganefe  to  a  neutral  phofphat,  fufed  upon  charcoal,  die 
clear  globule  becomes  tinged  of  a  pure  (apphire^bluecoloiir^ 

whicb 
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which  o^ntinues  unchanged  by  the  outer,  as  well  as  by  the 
Inner  flame  of  a  candle,  dire£bd  on  it  by  the  blow-pipe. 

*)  Oxyd  of  manganefe,  alone,  produces  with  the  phof- 
phoric  fait  a  globule,  which  is  devoid  of  all  colour  when 
urged  by  the  interior  flame,  but  acquires  an  amethyftlne 
red  by  the  heat  of  the  exterior. 

5.  a.)  The  combination  of  borax  with  the  cobalto-manga- 
nefian  precipitate,  upon  the  charcoal,  before  the  blow- 
pipe, produces  a  glafs  globule  of  a  dirty  blucifb  colour,  in*> 
dining  to  the  blackifh-grey.  But  as  foon  as  a  fmall  quan- 
tity of  arfenlat^d  foda  is  added,  a  pure  fapphire-blue  colour 
appears. 

h)  Oxyd  of  manganefe  imparts  to  borax,  when  vitrifying 
upon  the  coal,  a  dark  amethyftine,  and  fometimes  a  hyacin* 
thine  red  colour.  But  the  glafs  globule  is  immediately 
rendered  colourlefs  by  the  addition  6f  arfeniat  of  foda. 

6.  a)  When  the  precipitate  compounded  of  cobalt  and 
manganefe  is  difiblved  in  concentrated  muriatic  acid,  the 
iblution  acquires  a  pale  rofe  colour,  and  it  becomes  grafs- 
green  by  heating.  As  the  folution  cools,  its  green  colour 
difappears,  and  the  pale^red  returns.  If  this  folution  be 
diluted  witl^ water,  and  employed  inftead  of  ink,  the  cha- 
mbers written  with  it  become  vifible,  of  a  green  colour, 
on  warming  the  paper  gently  ;  but,  upon  cooling,  that  co- 
lour difappears,  and  returns  again  when  warmed ;  and  fo  on, 
alternately.  However,  if  the  paper  be  heated  too  ftrongly, 
%he  traces  made  on  it  acquire  a  brown   and  permanent 

.  colour. 

b)  The  folution  of  oxyd  of  manganefe  alone,  in  concen- 
trated muriatic  a<:id,  is,  for  the  moft  part,  entirely  colour* 
5  lefr: 
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lefs :  neither  docs  it  acquire  any  tinge  by  warming  it.  The 
traces  written  on  paper  with  thisfolution,  prcvioufly  diluted 
with  water,  continue  invifible  if  the  paper  be  expofed  to 
a  gentle  heat  only :  but  by  a  ftronger  heat  they  turn  brown, 
and  lofe  no  more  that  colour,  even  after  cooling. 

D.       ' 

All  thefe  phenomena  fufficiently  evince  the  prefence  of 
cobalt  in  the  above  compound  reddiifh  precipitate.  How-- 
ever,  fmce  the  colours  exhibited  by  this  precipitate  are,  in 
all  their  changes,  paler  than  thofe  which  are  produced  by 
the  oxyd  of  cobalt  prepared  from  genuine  cobalt-ores,  it  ap- 
pears that  the  cobaltic  is  its  fmaller  part.  The  mangancfe, 
on  the  contrary,  conftltutes  the  greater  portion :  and  it 
feems  that  in  this  precipitate  there  obtains  an  intimate  union 
between  thefe  two  metals  :  for,  although  a  great  part  of  the 
manganefe  may  be  made  feparable  by  ftrong  ignition,  by 
which  it  is  rendered  infoluble  in  nitric  acid ;  yet  I  could  not 
fucceed  in  feparating  entirely  the  remaining  part  of  manganefe 
from  the  ingredient  cobalt,  by  repeated  ignition  and  boiling 
in  nitric  acid. 

It  is  on  account  of  the  manganefe,  fo  intimately  com- 
bined with  the  cobalt,  that  neither  the  crude  foiSl,  nor  the 
rcddifli   precipitate  feparated  from  it,  imparts  a  true  blue 
colour  to  vitrifying  fubftances. 
« 

Yet,  notwithilanding  this,  the  mentioned  arfenical  addi- 
tion {5.  b)  affords  a  praSicable  means  of  rendering  the  in- 
gredient portion  of  manganefe  ineffeAual  in  tinging  glaffes. 
The  reafon  of  this  is,  that  the  manganefe  combines,  and  en-^ 
tcrs  into  a  ftate  of  complete  faturation  with  the  oxygen, 
which  it  feizcs  from  the  admixed  arfeniat  of  foda.  And  as, 
in  this  fituation,  it  does  not,  of  its  own  accord,  tinge  vitri- 
fying 
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fying  fubftanccs,  it  likewife  no  longer  prevents  the  cobalt 
from  imparting  a  pure  fapphire-blue  colour;  as  is  con- 
firmed by  the  following  experiments. 

i«  Tofiue  parts  of  that  peach-flower  coloured  precipi* 
tate,  previoufly  difTol  ved  in  muriatic  acid,  I  added  a  folution  gf 
two  parts  of  arfeniated  foda,  and  eiFedted  a  precipitation  by 
means  of  carbonated  foda.  The  precipitate,  in  this  in- 
ftance,  acquired  a  lavender-blue,  infteadof  a  x'eddiih  colour  J 
amd,  when  added  to  a  globule  of  borax,  melted  upon  char* 
coal,  it  immediately  coloured  it  of  a  pure  fapphire*bhie. 

2.  a)  Stlix '•     ?  , 

Calcinedborax    .     .     .     .       }  » ounce  of  each. 
Reddijb  cohalto-^angamjian 

precipitate    ......  10  grains, 

mixed  and  vitrified  in  a  porcelain»pot|  aflFordcd  a  glafs  of  a 
weak  and  cloudy  amethyft-colour.  . 

Calcined  *ar^;r    \    .     .     .    J    '  ^"'^^^  ^^ ^^"^^ 
Of  the  above  lavenderMui 
arfenical  precipitate     .     .     .      lo  grains, 

yielded  a  glafs  of  a  vtvy  pure  fapphire-blue  colour,  though 
not  of  that  intenfity  which  an  e<}ual  quantity  of  oxyded 
cobalt,  prepared  from  the  common  good  cobalt-orcs,  imp^Mts 
to  fimilar  glafs-frits. 

Z.«)  S'ikx I 

Carbonated  ^^wr>   .    ,    ,  J  f  <»»nce  of  e«:b, 

Rough  foffU    .     .    ,    ,    .      2  drachsis. 

produced  a  fmalt-blue  glafs,  the  violet  colour  of  which  too 
much  inclined  to  a  dirty  b^own-red. 
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h)  S!/ex 7 

Carbonated  ^./.^/J   .     .     .    .     \  f  ounce  of  each. 
Rough  fojftl    ......      ^  \  J    \ 

Arfeniat  of  Joda i   J  ' 

gave  a  fmalt-blue  glafs^  of  a  pure  violet  colour. 

4.  It  yet  remained  to  examine  what  colour  would  be 
produced  "by  the  cobaltic  portion  of  this  compound  metallic 
oxyd,  in  the  encauftic  p^iiting  on  porcelain.  For  this  pur- 
pose, %  pvt  of  the  laviHderMui  arfenUal  precipitate^  pre- 
pared as  before  (No.  i.)  was  conveyed  upon  porcelain* 
veffels,  previoufly  ignited,  and  then  fufed  upon  them.  The 
painting  returned  from  the  furnace  in  every  refped  of  a  pure 
cobalt^colour,  though  rather  weak. 

Befides  thefe  experiments,  I  performed  a  number  of 
dthers  with  feveral  variations,  with  a  dfefign  of  afcertaining 
the  proportion  of  cobalt  in  the  ore  here  examined,  as  well  as 
of  feparating  its  oxyd  of  cobalt  in  a  ftate  entirely  free  fiom 
all  admixture  of  manganefe.  But,  fince  ^he  refult  would 
not  anfwer  my  Wiihes,  I  abftain  from  giving  here  an  ac- 
count of  thofe  expcritn^nts ;  and  am,  at  pxtitnt^  fatisfied 
with  having  demonftrated  the  prefence  of  cobalt  in  this 
/ilaciy  earthy  orf  (f  maftgane/e  from  Rengeridorf 
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LXXI. 
CHEMICAL  EXAMINATION 

OF  THE 

NATIVE  SULPHAT  OF  COBALT. 

(Kobaltvitriol) 
From  Herrengrund,  in  Hungary. 

At  -Hirtfengrund^  near  Neujohl  in  Hungary^  a  vitroHc 
fiilt  occurs,  in  pale  rofe-red,  tranfparcnt  cryftals,  of  a^f  j/. 
affitictil  form  ;  which  is  confidcrcd  by  fomc  as  %fulphat  gf 
mangamfe^  but  by  others  as  zfulpbat  of  cobalt. 

To  remove  this  doubt,  I  undertook  the  following  ex- 
amination of  this  foiSl ;  and  the  refult  decided  for  the  latter 
opinion. 

Hundred  grains  of  this  metallic  fait,  when  diflblved  ii| 
water,  and  precipitated  by  carbonat  of  pot-afb,  afforded  feven 
grains  of  a  loofe,  pale-bluei(h  precipitate,  which  turned 
black  on  expofure  to  a  red-heat.  This  precipitate,  when 
fufed  upon  charcoal,  imparted  to  the  glafs-globule  produced 
by  the  vitriflcation  of  a  phofphoric  neutral  fait,  as  well  as  to 
that  which  is  obtained  in  the  (ame  manner  from  borax,  a 
pure  fappharine  blue  colour.  Its  remaining  part,  that  had  not 
been  employed  for.thefe  experiments,  yielded,  upon  folu- 
tion  in  dilute  muriatic  acid,  a  fympathetic  ink  ;  the  traces 
of  which  direftly  affumed  a  yellow ilh-green  colour  on 
warming  the  p^pef,  but  diij^)pdardd  again  as  the  paper 
codlcd. 

ppa  JLXXII. 
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LXXII. 

CHEMICAL  EXAMINATION 

OF    THE 

MINERAL  SPRINGS  AT  IMNAl^, 

Jn  SuABlA, 


xVMONG  the  many  various  mineral  waters  Vfith  which  bc» 
neficent  Nature  has  provided  feveral  parts  of  Germany^  thcr^ 
are  fome  which,  by  accident  and  good  fortune,  have  ac- 
quired fame  and  credit ;  while  others,  on  the  contrary, 
though  not  left  valuable,  have  either  continued  to  be  to- 
tally unknown,  or  have  undefervedly  fallen  into  negled 
and  oblivion. 

To  thefe  latter  belong  the  mineral-fprings  at  brmau^  x 
borough  in  Suabia^  fituated  between  Tubingen  and  Roth* 
iueil^  in  the  eftate  Haigerloch^  which  is  the  property  of 
Prince  Hohenzsllern^Sigmaringen. 

Although  thefe  fprings  had  been  famous  as  early  as  the 
times  of  Taberna-monianus^  I  have  not  yet  feen  of  them 
any  account  earlier  than  that  given  by  Cafpar\,  But  how 
little  fatisfaftory  his  information  can  be  with  regard  to  the 


•  Cbemifche  AnnaUn^  I.  Band,  page  179a,.  333, 
f  Befcbreikung  des  Saeurbrunnens  z^  Imnau^  &c,   durch  Sam. 
CaJ^ar,  Med.  Dr.  und  Phyficus  zu  Sulz  am  Nectar,    Ulm.  173 J, 
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nature  and  conftitucnt  parts  of  the  water,  may  be  concluded 
even  from  the  date  of  its  publication ;  as,  in  general,  at 
that  time  a  well-founded  chemical  analyfis  of  water  could 
not  even  be  thought  of. 

By  the  care  of  Dr.  Mezlefy  phyllcian  to  the  Court  of 
HohenzoUern-Sigmartngeny  I  obtained^  of  the  mineral- 
water  at  Imnau,  a  quantity  fufficient  for  examination,  in* 
live  well*ftopped,  and  numbered  bottles;  the  waters  of 
which  were  taken  from  as  many  contiguous  fprings,  flow- 
ing into  one  common  refervoir. 

When  the  water  arrived  at  Berlin  it  was  found  bright 
and  clear  \  it  frothed  ftrongly  on  being  poured  into  glafles, 
and  had  an  agreeable  and  ftrong  tafte  of  carbonic  acid.- 
From  this  defcription  only  the  water  from  the  f^rixkgs 
4  and  5  ought  to  be  excepted ;  becaufe,  with  refped  to 
fmell,  as  well  as  tafte,  it  feemed  to  be  iin^piregnated  with  ful- 
phurated  hydrogen-gas. 

Each  of  the  waters  contained  in  thofe  bottles  I  have 
firft  previoufly  tried  by  means  of  n-^gints.  They  were 
Aeo  fubjeded  to  aoaljrtical  exanunatton,  in  order  to  pro- 
fluce  their  conftituent  parts  in  a  feparate  ftate.  . 

A. 
Examination  by  means  of  Re-agents. 
I.  Tincture  of  Litmus. 

s)  The  crmJi  water  of  all  the  five  bottles,  acquired  by  the 
tinfture  of  litmus,  a  fine  red  colour. 

h)  Wben  it  had  been  nducsd  to  <me  half  by  hriling^ 
and  filtered)  it  continued  blue,  on  the  addition  of  that  tine- 

rp3  IL 
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H.  Pap£r  tinged  with  a  decoction  of  Bra/U-^ood. 

a)  The  colour  of  the  crude  water  cbaoged  the  red  cplouf 
of  the  paper  to  a  violet. 

b)  Boilid  water  produced  no  change  in  the  colour  of  that 
paper. 

JII.  Lime-water. 

On  mixing  equal  parts  of  lime-water,  aiKf  the  water  froou 
each  bottle  feparatelj,  the  mixture  was  rendered  cloudy  and 
of  a  milk-white ;  but  it  rapidly  became  again  cIear.-^How«^ 
ever,  by  the  addition  of  more  lime-water,  a  cpiantky  of  cam 
bonated  lime  fell  down. 

IV.  Concentrated  Mineral  Acids 

difengaged  from  the  water  of  each  bottle  numerous  aii^ 
bubble^. 

V.  C^rb0mt  iqf  Ammoniac^  and  Carb^nat  qf  Soda^ 

produced  a  precipitate,  which  was  thrown  down  entirely 
white,  from  the  waters  of  the  i,  X,  and  3  bottles  i  but  t)|^ 
of  the  4  and  5  bottles  had  an  alh-grey  colour. 

VI.  Caufiic  Ammoniac^  and  caujiic  Soda^ 
yielded  the  (ame  precipitates  as  at  V.  ^ut  in  a  lefs  qCUuitity^ 

VII.  Spirituous  Tincture  qfNul'-gialis. 

The  water  of  tb^  bottle,  No.  i,  Aiffenq4  no  ctDVi^e  fipm 
jit,  except  that  it  acquired  a  WP^  yellowiO^  fl^^n  9^ 
ia  the  watcis  gi  the  bottlei  marked  2,  3^  ^^  and  5,  a  puc^ 
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pie  precipitate  ^|ras  thrown  down  by  this  tUi^re,  and  the 
fupematant  liquor  acquired  a  violet  colour,  inclining  to  the 
green. 

VIII.  Oxalic  Acid 

immediately  efFe^^d  a  c6piou$  precipitation. 

IX.  Muriat  of  Barytes 
produced  a  predpiute  in  but  a  moderate  quantitf  • 

X.  Sulphat  of  Magnejia 

a)  Threw  down  from  the  rough  water,  after  24  hours, 
a  precipitate  fudlcient  to  be  obfervable. 

h)  But  the  boiled  water^  combined  with  the  fame  fait, 
was  not  rendered  turbid,  and  it  continued  clear. 

XI.  Nit^at  of  Silver.  ^ 

The  water  of  bottle  I  continued  at  firft  unaltered,  ^but 
afterwards  it  became  a  little  opaleicent.  Thofe  of  the  bot- 
tles Nq.  2  and  3  were  altered  very  little;  they,  how- 
ever, acquired  abrownifh  tinge.  The  waters  of  bottles  4 
and  5  were  immediately  rendered  blackifli,  and  depofited  a  ' 
black  fediment, 

XII.  Acetate  of  Lead. 

In  the  waters  of  the  bottles  i,  2,  and  3,  it  produced  a 
White,  and  in  thofe  of  the  bottles  4  and  5  a  dirty,  light- 
brown  fedimcnt. 

Pp4^  XIII. 
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XIII.  Running  Mercury^ 

preferved  in  the  waters  of  the  bottles  i,  2,  and  3,  its  bright 
luftre  ;  but  it  be9ame  tarnifbed  of  a  blackiih  hue,  when 
immerfed  into  the  waters  taken  from  the  4th  and  5th  bottles* 

XrV.  Leaf  of  beaten  Silver. 

Snull  pieces  of  this  continued  unchanged  in  the  waters 
of  the  1,2,  and  3  bottles  j  but  in  thofe  of  the  4th  and  5th 
they  became  tarnifhed,  firft  of  a  gold,  and  then  of  a  copgct^ 
colour. 

B. 

Analytical  Examination. 

As  a  detailed  explanation  of  every  feparate  experiment 
would  occafion  unneceflary  repetitions ;  to  avoid  thefe,  I 
ftall  relate  only,  in  a  few  words;  the  method  which  I  purfued 
in  thefe  refearches.  To  this  I  (hall  add,  in  a  fummary  way, 
the  conftituent  parts  which  I  have  difcovered  in  the  water 
of  each  particular  fpring,  together  with  their  proportion  to 
tacb  other. 

I.  Examination  of  the  gafeous  conftituent  part. 

It  has  already  redilted  from  the  preceding  refearches, 
that  this  mineral  water  is  richly  impr^nated  with  carixmic 
acid  gas.  To  afceruin  the  quantity  of  this  gas,  its  extri* 
cation  and  colleAion  were  performed  by  means  of  the  mer* 
curial  pneumatic  apparatus. 

On  examining  the  waters  taken  from  the  bottles  No.  4 
and  5,  the  mercury  in  the  cylinder  became  incniftrated,  at 

its. 
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ks  upper  furface  ^ith  a  brown  pellicle,  during  the  operation  | 
bat  this  did  not  take  place  with  the  waters  of  No,  i,  7^ 
and  3. 

The  gas,  that  was  difengaged  from  the  water  of  each 
boule^  was  totally  abforbed  by  lime-water,  and  produced 
carbonat  of  lime.  But  in  the  common  air,  that  -  occupied 
the  fpace  left  in  the  retort  after  the  introdudion  of  the  mi^ 
neral  water,  and  which  was  driven  over  along  with  the 
carbonic  acid  gas,  I  could  not  difcover  any  extraneous 
matter. 

IL  Examination  of  the  fixed  confiituent  parts. 

d)  One  hundred  cubic  inches  of  water  (reckoning  the 
weight  of  water,  filling  the  capacity  of  one  cubic  inch, 
equal  to  290  grains  of  diftilled  water),  from  each  (pring  fe- 
parately,  were  evaporated  at  a  moderate  temperature  in  a 
glafs-difli.  The  water 

of  the  bottle  No.    i,  left  31I  grains 

2>     -.34^ 

3,     •    36i 

4,     .     39i 

......  5,     .    38 

of  a  dry  refidue.  That  of  No.  i  had  a  white,  thofe  of  No- 
2  and  3  a  light  reddlfh-grey,  and  thofe  of  No.  4  and  5  a 
reddifh  colour,  of  a  little  deeper  caft. 

i)  AH  thefe  refidues  were  firft  treated  with  alkohol, 
during  24  hours.  The  ardent  fpirit  became  imbued  with 
a  feint  yellowifh  colour,  and  when '  feparated  by  filtration, 
and  evaporated,  it  left  behind  it  fo  flight  a  portion  of  a 
brown  mafs,  that  its  ferther  decompofition  was  not  well 
pra£ticable.  For  thh  reafon  I  colleded  it,  by  means  of 
alkohol,  into  one  mafs,  from  all  the  five  evaporating-difhes, 
and  after  having  fufFered  the  fpirit  again  to  exhale,  I  obtained 
I  a  refidue 
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^  refidue  weighing  four  grains.  When  this  refidue  had 
lie^n  j^e-difiblved  in  very  liule  alkohol,  there  remained  if 
grain  of  muriated  foda^  and  on  combining  the-Hpirituous 
folution  with  fuiphuric  acid,  i\  grain  of  reftnous  matter  was 
lisparated;  But  the  Ailphuric  folution  yielded  fulphat  of 
magnefia ;  for  which  one  grain  of  muriated  magmjia  nUj 
be  put  in  the  computation. 

c)  After  this  exlraftion  of  the  feveral  refidues,  by  means 
ef  ardent  fpirit,  I  afFufed  water  upon  each  of  them  feparately, 
and  agitated  the  mixture  feveral  tim^.  After  24  hours  the 
aqueous  extrads  were,  by  means  of  the  filter,  feparated 
from  the  undiflblved  portion,  and  made  to  cryftallize  :  firft^ 
with  the  afliftance  of  a  gentle  heat,  and  then  by  fpont^meous 
exhalation  in  the  open  air.  Every  one  fhot  into  prifinati^ 
cryftals,  which  confided  merely  offulphated  magnefta ;  ^ith 
the  exception  of  that  which  had  been  obtained  from  No.  i, 
and  which  alone  was  accompanied  with  a  nearly  unobferva* 
ble  trace  oi  felentte^  or  gypfum.  Thefe  faline  lixivia  left 
at  laft  a  brown  moifture  behind,  which  hardly  amounted  to 
a  few  drops,  and  contained  fo  fmall  a  quantity  of  gummous* 
€xtra£iive  matter,  that  it  could  not  be  eftimated. 

d)  Upon  the  portion  that  remained  undiflblved  in  water, 
I  poured  alkohol,  and  afterwards  I  dropped  nitro-muriatic 
^cid  into  it,  until  all  effervefcence  and  a£lion  of  the  acid 
ceafed.  On  this  proct fs  a  fmall  quantity  of  a  muddy  red- 
4ue  remained  behind  i  which,  when  coUc^edupm  the  filter, 
^nd  ignited,  \di  JilUeous  earth  behind  it. 

All  tfa^fe  folutions,  previoufly  filtered,  were  fatvir^e^ 
with  cauftic  ammoniac.  By  this  cdmbioatiqn,  ^n  hv^^y 
obfervable  turbidnefs  was  produced  ini^the  folution  of  the  re- 
fid^e  left  from  the  water  of  the  bottle  No.  i.  ^^t  in  thoi^^ 
of  tb^  other/#i^r  refidues  a  ferruginous  precipitate  Qi^fiieds 
5  which 
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which  was  c;^refully  coUeded  upon  H^  -fiker,  thqn  walhed, 
dried)  ignited,  and  weighed.  This  I  diilblved  again  in 
nitro-muriatic  ^fiA^  in  order  to  feparate  a  fnwdl  portioa 
oijiliceous  earth  ;  which  ftill  has  been  mixed  with  it,  and  was 
aftcrwaj^ds  coUefted,  ignited,  and  weighed,  for  the  purpofe 
of  afcertaijiing  the  trufc  weight  of  the  iron,  which  the 
preceding  precipitate  had' contained,  by  fubtrafting  the 
weight  of  the  filex  from  the  Whole  weight  of  the  former. 
After  which,  this  portion  of  ifon  Was  reduced,  in  the  com* 
putation,  to  a  correfponding  quantity  of  carbonated  oicyd  of 
iron. 

e)  After,  haying  jthgs  feparated  the  ferr<igino|is  part,  I 
reduced  the  folutions,  in  fome  degree,  by  evaporation  5 1  com- 
bined them  with  a  fourth  part  of  their  volume  of  alkohol, 
adding,  then,  concentrated  fulphuric  acid  by  drops,  which 
immediately  threw  down  a  quantity  of  felenite.  I  conti* 
nued  dropping  ift  the  acid,  -as  long  as  any  of  this  fulphat  of 
lime  would  fait'  down.  The  felenite  was  collefted  on  the 
filter,  and  when  it  had  been  edulcorated  with  a  mixture  of 
water  and  alkohol,  I  again  decompofed  it,  by  boiling  with 
an  aquepys  fp^tion  of  carbonated  foda.  The  carbonat  of 
iime^  thus  feparafed,  wa^  w^&?4}  dri^d,  aad  weighed. 

f)  To  difco^  whether  xh$  ^xjii  reining  from  the 
Xeparated  gypfum  contained  any  ,magnefia,  I  evaporated  it 
to  fome  part,  and  combined  it  with  carbonat  of  foda,  at  the 
degree  of  boiling  heat;  However,  no  precipitation  took, 
place. 

According  to  the  refults  of  thefe  inquiries,"  one  hundred- 
cubic  inches  of  the  watery  of  thormlneral  /prints  at  Imnau 
contain:  * 
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I.  Wfiterfrom  the  Bottle  No.  i. 

Sulpbat  tfmaznefiay  with  7 

z  trzct  of /elimtt  .     .1       ^»/-'  & 
Muriat  of  foda    .      •     •     . 
Muriat  of  magnejia 
Carbonat  of  linu   •     .     .     . 

Silex 

Refinous  matUr  .      «     •     • 

32,55  grains 
Carbonic  acid  gas y  104  cubic  inches, 

II.  Water  from  the  Bottle  No.  2. 


Sulphat  of  magmjia   . 
Muriat  of  foda     . 
Muriat  of  magnejia   , 
Carbonat  of  lime     .     • 
Carbonated  oxyd  of  iron 

Silex 

Refinous  matter     .     . 


5        grains 

0,30 
0,20 

0,75 
0,30 


35)30  grains 
Carbonic  acid  gas y  105  cubic  inches. 

III.  Water  from  the^Bottle  No.  3. 

Sulphat  of  magnefta     .     •     .  5,50  grains 

Muriat  of  foda     .   " .     .     .  0,30 

Muriat  bf  magnefia   .     .     •  0,20 

Carbonat  of  lime      .       •     .  28^25 

Carbonated  oxyd  of  iron  .     .  i 

Silex I 

Refinous  matter     ....  0,30 

36,55  grains 
Carbonic  acid  gas ^  1 04  cubic  inches. 


IV. 
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IV.  Waterfront  the  Bottle  No.  4. 


Sulphat  of  magnejia  . 
Muriat  of  f9da  •  • 
Muriat  of  magnejia  . 
Carbonat  of  lime  •  . 
Carbonated  oxyd  of  iron 
Sikx  ..... 
JiefiHOUS  matter     ,     . 


6       grains 

0,30    . 
0,20 

31 
1,50 

I 

0,30 


40i3<>  grains 
Carbonic  aeid  gas^  1 12  cubic  inches. 

V-  Waterfront  the  Bottle  No.  5. 


Sulphat  of  magnejia  •  . 
Muriat  of  foda  .  •  . 
Muriat  of  magnejia  .  . 
Carbonat  of  lime  .  .  . 
Carbonated  oxyd  of  iron 

Silex 

Refimus  matter    •     •     . 


5,75  graias 

0,30 

0,20 

^9,75 
1,50 

X 

0,30 


38,80  grains 
Carbonic  acid  gas y  iir  cubic  inches. 

It  will  be  obferved,  that  the  Aim  of  the  (eparate  oonftituent 
parts,  in  each  of  the  dhovefve  cooiput^tiond,  is  a  little  greater 
than  the  weight  of  the  entire  dry  refidue,  that  has  been  at  iirft 
obtained  (B.  No.  2.  a.).  This  is  to  be  accounted  for  by 
Che  water  of  cryftallization,  which  enters  into  the  fulphat 
of  magncfia. 


C. 
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C. 

* 

In  this  fummar^  ftatement  wUl  be  found  wanting  the 
fulgurated  hydrogen  gasj  fufpeaed  befbre  iA  the  Matters  of 
the  4th  and  5th  battle,  or  fpring  ft>age  581);  the  prefence 
of  which,  howevef,  feemed  to  be  indicated  by  their  tafte 
and  fmcll,  as  well  as  by  the  dark  colour  of  the  precipitatt 
thrown  down  by  acetated  l^ad,  and  by  the  t^nifhing  of  the 
regulinc  mercufy  and  filver-leiaf  (A.  No;  i3ailid  I4),  im-r 
merfed  into  them. 

However,  fince  I  have  cxperitticcd  ift  other  inftances, 
that,  in  mineral  waters,  thefe  and  fimilar  indications  origi- 
nate but  rarely  from  real  fcilphurated  bydi^g^  gas,  and 
that  more  frequently  they  arife  from  the  admixture  of  pu- 
vrefyring  organic  matters ;  I  entertained  %  dotibt :  whether 
that  putrid  vapour  be  an  efTeQttal  ingredient  in  the  waters 
of  the  fprings  No.  4  and  5  ?  Of  this  doubt  I  informed 
Dr,  Mexler^  requefting  him  to  examine  this  objeft 
«>n  the  fpot.  And  it  refulted  from  the  refearches,  w^iicb  he 
made,  that  this  fmell,  refembling  th^t  of  fulpburated  hydro- 
gen gas,  was  owing  merely  to  the  putrescent  ftate  of  a  ce- 
ment, which  had  been  employed  In  the  conftru£lion  of  fome 
pipe€,  through  which  it  w^s  found  neceflary  to  force  the 
water  of  the  fourth  and  fifth  fpripgs  into  their  af^ropriate 
rcfervoirs.  This  caufe  has  been  fince  removed  ;  hence  thefe 
fprings  are,  at  prefent,  entirely  free  from  all  extraneous 
tcntamination.  When  the  whole  of  the  water  had  been 
pumped  out  of  the  rcfervoirs,  and,  confequently^  when  Dr, 
Mezler  was  enabled  to  examine  Water^  that  hid  recently 
ifltied  from  thefe  fprings,  he  found,  neither  by  the  tafte 
nor  by  the  fmell,  the  leaft  trace  of  that  hepatic  odour.  Be- 
fides  this,  he  filled,  under  the  furface  of  the  water,  four  bot- 
tks  J  the  fir/l  of  which  contained  fome  clear  pieces  of  white 

'  arfenic  1 
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arfcnic;  tht  fecondy  fome  cryftals  of  purified  acetate  of  lead; 
the  thirdj  beaten  leaf-filver  ;  and  the  fourth^  running  mer- 
cury :  flopping  all  thefe  bottles  tlofely.  After  24.  hours^ 
the  arfenic  was  found  as  white  as  before ;  the  precipitate 
produced  by  the  acetated  lead  was  of  a  beautiful  white ;  and 
the  metallic  luftre  of  the  filver  and  mercury  was  not  in  the 
leaft  impaired. 


ENG. 
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ERRATA. 


Fast 
54 

I20 

>39 

147 

*78 

309^ 

34* 

354 

W^ 

461 
475 

479 

590 


20  — 

13  — 

17  — 

8  - 


29.30— 

18  — 

14  — 

I  — 

16  — 

6  — 

8  ~ 


It 


affia 
36  . 
122 . 

160J 


read 


cffc^ 

35 

lit 
160J 

*  T *T 

5—7     .    / 15-1.  7- 

I  grmn i^  grain. 

would Jhoo$ would  not  ihooc 

carbonic muriatic. 

—  »>4c^o "  a>490 

—  carbonated Jrtt  Joda      ....    cauftic  foda. 
^  ^1  lb. 47  grains. 

—  muriatic lulphuric 

—  after  Ifucite,  itad,  whofc  earthy  partt,  like  thofo  of 

lepidolite,  are  alfo  filex  and  alumine,  tec. 

—  fulpburic (V]!phureous. 

—  muriatic fulphunc. 


a  19    transfer  note  (*)  to  page  n8. 
400    transfer  note         to  —^  399. 

Some  other  typographical  errors,  and  miftakes  of  lefs  unport&ocei  are 
•Commended  to  the  Reader's  kind  indulgence. 


/r^ 


frlnt(f4  by  G.  Woodfall^  tio.  aa,  PaternoJIer-rrw,  Lwd$m. 
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